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ABSTRACT 



This report focuses on the Office for Civil Rights' (OCR’s) 
activities relating to Title IX and advanced mathematics, science, and 
technology education for girls. It examines some of the barriers and 
inequities that undermine girls' opportunities to choose college majors and 
enter careers in the advanced mathematics, science, and technology fields, 
thus preventing them from having an equal opportunity to participate in 
advanced mathematics and science education programs, to maximize their 
learning potential, and to enhance their educational and career opportunities 
overall. The report also acknowledges gender differences placing boys at a 
disadvantage (for example, boys' underachievement in reading). The report 
evaluates and analyzes OCR's implementation, compliance, and enforcement 
efforts under Title IX. It discusses other federal laws affecting advanced 
mathematics and science education to the extent they relate to Title IX and 
advanced mathematics, science, and technology education. The report provides 
findings and recommendation regarding OCR's Title IX implementation, 
compliance, and enforcement efforts to assist the Department of Education and 
OCR in improving and strengthening the Title IX program. (Contains tables and 
figures.) (DFR) 
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Letter of Transmittal 



The President 

The President of the Senate 

The Speaker of the House of Representatives 

Sirs: 

The U.S. Commission on Civil Rights transmits this report, Equal Educational Opportu- 
nity and Nondiscrimination for Girls in Advanced Mathematics, Science, and Technology 
Education: Federal Enforcement of Title IX, pursuant to P.L. 103-419. This report is the re- 
sult of the Commission's longstanding commitment to ensuring that the nation's public 
schools are free of discrimination and that all children in this country are afforded equal edu- 
cational opportunity. The purpose of this report is to evaluate the efforts of the U.S. Depart- 
ment of Education (DOEd) and its Office for Civil Rights (OCR) to enforce Title IX of the 
Education Amendments Act of 1972. 

The first report of the Equal Educational Opportunity Project Series evaluated and ana- 
lyzed OCR's history, performance, regulations, policies, and activities, setting the stage for 
the remaining reports. The second report, Equal Educational Opportunity and Nondiscrimi- 
nation for Students with Disabilities: Federal Enforcement of Section 504, evaluated and 
analyzed OCR's Section 504 performance, regulations, policies, and activities specifically re- 
lating to the development of individualized education programs for and placement of stu- 
dents with mental retardation, learning disabilities, behavioral disabilities, or serious emo- 
tional disturbance. The third report, Equal Educational Opportunity and Nondiscrimination 
for Students with Limited English Proficiency: Federal Enforcement of Title VI and Lau v. 
Nichols, evaluated and analyzed OCR’s Title VI performance, regulations, policies, and ac- 
tivities relating to the development and implementation of educational programs for and 
placement of national origin minority students identified as having limited English profi- 
ciency. The fourth report. Equal Educational Opportunity and Nondiscrimination for Minor- 
ity Students: Federal Enforcement of Title VI in Ability Grouping Practices, evaluated and 
analyzed OCR's Title VI performance, regulations, policies, and activities relating to ability 
grouping and tracking of minority students. 

With this report, the Commission focuses on OCR's activities relating to Title IX and ad- 
vanced mathematics, science, and technology education for girls. It examines, within the con- 
text of educational practices, some of the present-day barriers and inequities that undermine 
girls' opportunities to choose college majors and enter careers in the advanced mathematics, 
science, and technology fields. Such practices may prevent girls from having an equal oppor- 
tunity to participate in advanced mathematics and science education programs, to maximize 
their learning potential, and to enhance their educational and career opportunities overall. 
While focusing on mathematics and science education, the report also acknowledges gender 
differences placing boys at a disadvantage, such as boys' underachievement in reading, com- 
pared with girls. 

This report evaluates and analyzes OCR's implementation, compliance, and enforcement 
efforts under Title IX. It discusses other federal laws affecting advanced mathematics and 
science education for girls, such as the Equal Educational Opportunities Act of 1974, the 
Women's Educational Equity Act, and Goals 2000: Educate America Act, to the extent they 
relate to Title IX and advanced mathematics, science, and technology education for girls. 

The report provides findings and recommendations regarding OCR's Title IX implementa- 
tion, compliance, and enforcement efforts in order to assist the Department of Education and 
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its Office for Civil Rights in improving and strengthening OCR’s Title IX program and pro- 
moting nondiscrimination and equal educational opportunity for girls in advanced mathe- 
matics and science education. The Commission finds that, in general, OCR Title IX enforce- 
ment has been adequate in addressing the need to ensure nondiscrimination in academic 
programs. 

However, the report contains specific recommendations to further strengthen OCR in its 
efforts to enforce Title IX. Because of persisting stereotypes, which affect career choices, the 
labor force, and ultimately the competitiveness of the United States as a nation, the Depart- 
ment of Education, in conjunction with Congress, should ardently fight to eliminate the dis- 
crimination that hinders women’s and girls’ educational opportunities. Congress should con- 
tinue to support the ehmination of gender bias from curricula, textbooks, and other educa- 
tional materials by providing additional funding for programs authorized under the Women’s 
Educational Equity Act. Further, in conjunction with the U.S. Department of Labor and pro- 
gram offices within DOEd, such as the Women’s Educational Equity Act program and the 
Office of Elementary and Secondary Education, OCR should develop programs aimed at re- 
moving gender stereotypes attached to certain occupations. 

Overall, the Commission finds that factors such as diagnostic and screening procedures 
and ability grouping and tracking can have a profound effect on educational outcomes. In 
addition, parents, teachers, counselors, and school resources can shape a student’s learning 
experiences. Thus, the Commission recommends several Title IX comphance and technical 
assistance strategies to ensure equal opportunity for girls in math, science, and technology 
education. Foremost, OCR should review schools for Title IX comphance in regard to math 
and science education and provide technical assistance to schools to ensure comphance. For 
example, OCR should conduct comphance reviews to determine whether there is gender bias 
in achievement and aptitude tests, particularly in schools where there is an underrepresen- 
tation of girls in advanced placement mathematics, science, and technology, or gifted and 
talented math and science programs. In addition, OCR should update and finahze pohcy 
guidance currently in draft form and develop guidance on other issues related to the provi- 
sion of equal opportunity for girls in math-, science-, and technology-related fields. OCR 
should develop guidance to clarify the duties imposed on educational institutions by the 
Equal Protection Clause and Title IX with regard to single-sex education. 

OCR also must encourage schools to involve parents through technical assistance and out- 
reach and education activities, including wider dissemination of its pamphlet offering sug- 
gestions for involving parents in mathematics and science programs. Further, teachers peri- 
odically should be provided diversity training, and knowledge of diversity issues should be 
part of the accreditation process. In reviewing teacher performance, school administrators 
should identify teacher behaviors and interactions, whether intentional or not, that could 
hinder equal academic development of boys and girls. 

The Commission also recommends that OCR expand its technical assistance and outreach 
and education efforts to ensure that parents and educators alike are more fully equipped to 
address the barriers affecting girls’ participation in advanced mathematics, science, and 
technology education. For example, OCR must collaborate with DOEd’s Office of Elementary 
and Secondary Education and the Women’s Educational Equity Act program office, the 
Women’s Bureau of the U.S. Department of Labor, the National Science Foundation, and 
outside agencies and organizations to develop special emphasis programs to encourage girls 
to participate in math, science, and technology endeavors. 

For nondiscrimination and equal educational opportunity to be ensured in our nation’s 
pubhc schools, the Department of Education must work hand in hand with school adminis- 
trators, teachers, students, parents, and the community at large to provide both educational 
equity and educational excellence to all students regardless of race, color, national origin. 
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gender, or disability. The Commission's . intention, with this report, is to assist the Depart- 
ment of Education in its efforts to strengthen its partnerships with these groups and thereby 
enhance the Department's Title IX civil rights enforcement program. 

Respectfully, 

For the Commissioners 



Mary r ranees oerry 
Chairperson 




Preface 



This is the fifth report to be pubhshed as part of the Commission’s Equal Educational Op- 
portunity Project Series. The project focuses on the opportunities available to students in 
American pubhc elementary and secondary education. The purpose of this project is to evalu- 
ate the efforts of the U.S. Department of Education (DOEd) and its Office for Civil Rights 
(OCR) to enforce laws mandating equal educational opportunity, with particular attention to 
programs provided children with disabilities; the education offered to children with hmited 
Enghsh proficiency; abihty grouping and tracking of minority children; and the participation 
of girls in advanced mathematics, science, and technology education programs. ^ In conduct- 
ing the project, the Commission evaluates educational practices and pohcies relating to 
DOEd’s civil rights enforcement efforts, and the Commission focuses on areas to improve the 
quahty and distribution of educational opportunities. The Commission has undertaken this 
project to produce a series of reports benefiting a variety of audiences, including the Presi- 
dent, Congress, DOEd, state and local educational agencies, the general pubhc, parents, and, 
most importantly, students in America’s public elementary and secondary schools. 

The Commission has sought to identify key issues faced by students within pubhc schools 
and classrooms.2 In meeting this task, the Commission has focused on four issues for this 
project: 

1. Development of individuahzed education programs for and placement of students classi- 
fied as educable mentaUy retarded, students with learning disabihties, students with be- 
havioral disabihties, and students with serious emotional disturbance. 

2. Development of educational programs for and placement of students with hmited Enghsh 
proficiency. 

3. Abihty grouping and tracking of minority students. 

4. Difficulties faced by female students in gaining equal access to advanced mathematics 
and science courses or educational programs. 

These four issues encompass some of the educational practices that exist currently in 
America’s schools. They serve as avenues for exploring some of the present-day barriers and 
inequities faced by students. These four issues are of great concern to parents and students, 
and they form the basis of various discrimination complaints filed by individuals throughout 
the country. 3 Moreover, in the early 1990s and continiiing to the present, DOEd and OCR 



^ The Equal Educational Opportunity Project Series addresses the following civil rights and program statutes; (1) 
Title VI of the Civil Rights Act of 1964; (2) Title IX of the Education Amendments of 1972; (3) Section 504 of the 
Rehabilitation Act of 1973; (4) Equal Educational Opportunity Act of 1974 (EEOA); and (5) Education for All 
Handicapped Children Act of 1975 (renamed the Individuals with Disabilities Education Act (IDEA)). The Commis- 
sion recognizes OCR does not have responsibility for enforcing the EEOA or the IDEA. The project reports discuss 
these laws only as they relate to OCR’s responsibilities. 

2 Although private schools have a long tradition in the United States, this report’s focus is on public elementary 
and secondary schools. 

3 From 1993 to 1995, the U.S. Department of Education’s Office for Civil Rights (OCR) received a total of 11,484 
elementary and secondary education complaints classified under one of the following bases: race, national origin, 
sex, or disability. See U.S. Commission on Civil Rights, Equal Educational Opportunity Project Series, Volume /, 
1996, chap. 5, table 5. Of the issues raised in elementary and secondary complaints received firom 1993 to 1995, 
1,700 involved either the assignment of students whose primary or home language is other than English, special 
education for LEP students, ability grouping or tracking, underrepresentation in math and science, or assignment 
of students with physical and mental impairments in which learning disabilities or mental retardation were a 
specified basis. See ibid., table 9. This figure does not include issues on the assignment of students with physical 
and mental impairments in which behavioral disability or serious emotional disturbance was a specified basis. OCR 
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have chosen to focus on many of these issues as priority topics in conducting educational re- 
search and performing civil rights compliance and enforcement activities. 

Based on a review of literature, law, and poHcies, the Commission has identified five ma- 
jor principles that affect equal access to a quahty education: 

1. Structuring educational programs to serve a diverse student population by maintaining a 
primary objective to place students in regular classes and core academic curricula to the 
greatest extent possible; grouping students to reflect different ability in various subjects; 
reevaluating and regrouping students periodically to reflect both the different ability in 
various subjects and changes in achievement, performance, and development. 

2. Using neutral and nondiscriminatory diagnostic and screening procedures when placing 
students in educational programs. 

3. Providing parental notification and ensuring that institutional programs facilitate and 
encourage the involvement of parents in their children s education. 

4. Evaluating and allocating teachers, facilities, and other resources among educational 
programs. 

5. Ehminating barriers, providing access to all subjects, activities, and career opportunities, 
and counseling each student to maximize his or her potential opportunities. 

Research groups, educators, and other professionals have done studies and pubhshed arti- 
cles on many of these issues and principles. However, to date, no one project has addressed 
all in a comprehensive and integrated fashion. As an independent, bipartisan agency, the 
Commission has undertaken this project series to study these topics and present its findings 
and recommendations in a comprehensive series of enforcement reports. The reports discuss 
steps taken by the Federal Government, state and local educational agencies, and schools to 
prevent discrimination and to eliminate barriers to equal educational opportunity. Further- 
more, the Commission’s reports strive to promote nondiscrimination and equal educational 
opportunity by discussing criteria for evaluating educational practices from a civil rights per- 
spective. By providing information on civil rights principles to consider when developing and 
implementing educational programs, the Commission hopes to support the efforts of the Fed- 
eral Government, states, local schools, parents, teachers, and students as they work together 
to promote equal educational opportunities for all students. 

In the Equal Educational Opportunity Project Series the Commission evaluates OCR’s 
implementation, compliance, and enforcement efforts at several levels — headquarters, re- 
gional, state, and local. The Commission has undertaken the following activities in preparing 
this report: (1) at the regional level, the Commission interviewed staff in selected OCR re- 
gional offices;'^ (2) the Commission assessed OCR’s procedures and organization at the head- 
quarters and regional levels to determine whether they are sufficient and effective for the 
enforcement of civil rights laws for the project’s focus issues; (3) the Commission reviewed 
OCR’s policies and regulations implementing civil rights laws; (4) the Commission deter- 
mined the extent to which these policies and regulations conform with the civil rights laws; 
and (5) the Commission reviewed OCR’s efforts in conducting compliance reviews, complaint 
investigations, monitoring, and providing technical assistance, outreach, education, and 
training for the project’s main issues. 

In December 1996, the Commission published Equal Educational Opportunity Project Se- 
ries, Volume /, a precursor to this report. The report is the initial statutory enforcement re- 



does list these types of disabilities as specific bases. See U.S. Department of Education, Office for Civil Rights, Us- 
ing OCR's Case Information System for Windows (CIS II)^ p. SB-1. 

^ The Commission conducted onsite and telephone interviews with staff members at OCR’s Region IV office in At- 
lanta, Georgia. It conducted telephone interviews with staff members in the following other OCR regional offices: 
Region II — New York, NY; Region III — Philadelphia, PA; Region VI — ^Dallas, TX; Region VII — Kansas City, MO; 
Region VIII — Denver, CO; Region IX — San Francisco, CA; and Region X — Seattle, WA. 
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port in a series discussing implementation, compliance, and enforcement of civil rights laws 
relating to the above four focus issues in pubhc elementary and secondary education. Be- 
cause the civil rights laws addressed in this project cover DOEd’s federal financial assistance 
programs, this volume also provided a summary of DOEd’s programs to inform the reader of 
the specific educational programs covered by the civil rights laws. Volume I also discussed 
national trends in education generally and trends relevant to issues discussed in the project 
series. This report also evaluated and analyzed the history, performance, regulations, poli- 
cies, and activities of OCR. The Commission offered its initial enforcement report in the se- 
ries with findings and recommendations regarding the overall implementation, comphance, 
and enforcement efforts of OCR relating to the four focus issues in public elementary and 
secondary schools. 

Volume II, Equal Educational Opportunity and Nondiscrimination for Students with Dis- 
abilities: Federal Enforcement of Section 504, focused on the development of individuahzed 
education programs for and placement of students with mental retardation, students with 
learning disabilities, students with behavioral disabilities, and students with serious emo- 
tional disturbance. Volume III, Equal Educational Opportunity and Nondiscrimination for 
Students with Limited English Proficiency: Federal Enforcement of Title VI and Lau v. 
Nichols, focused on the development and implementation of educational programs for stu- 
dents identified as having hmited Enghsh proficiency. Volume IV, Equal Educational Oppor- 
tunity and Nondiscrimination for Minority Students: Federal Enforcement of Title VI in Abil- 
ity Grouping Practices, focused on ability grouping and tracking of minority students. 

The present report, the fifth in the series. Equal Educational .Opportunity and Nondis- 
crimination for Girls in Advanced Mathematics, Science, and Technology Education: Federal 
Enforcement of Title IX, is one of four volumes that focus on the four focus issues fisted 
above. This report evaluates the difficulties faced by female students in gaining equal access 
to advanced mathematics, science, and technology courses. 

With Equal Educational Opportunity and Nondiscrimination for Girls in Advanced 
Mathematics, Science, and Technology Education: Federal Enforcement of Title IX, the Com- 
mission takes a closer look at Title IX of the Education Amendments of 1972; OCR’s imple- 
mentation, compliance, and enforcement of that law; and the regulation requirement to pro- 
vide equal educational opportunities for girls in advanced mathematics, science, and technol- 
ogy education. The report’s purpose is to evaluate federal enforcement of Title IX as it relates 
to educational opportunities for girls in these courses. 

This report does not examine OCR’s general process for civil rights implementation, com- 
pliance, and enforcement (i.e., OCR’s organization, budget, staffing levels, and complaints 
and compliance procedvires). These civil rights areas were examined in volume I. Instead the 
report analyzes civil rights from a civil rights policy perspective. It examines federal en- 
forcement of Title IX in the context of specific principles that advance equal educational op- 
portunity and promote nondiscrimination. This report serves as a statutory enforcement re- 
port, offering findings and recommendations regarding the specific activities of DOEd’s OCR 
relating to girls’ opportunities in advanced mathematics, science, and technology education. 
It discusses the educational and civil rights perspectives on this issue and summarizes vari- 
ous theories, research, and assessments of educational experts. To the extent DOEd or OCR 
has encoviraged or recommended certain educational practices as consistent with civil rights 
initiatives, the report discusses DOEd’s or OCR’s activities to support the practices. The re- 
port then assesses the implementation, compliance, and enforcement of civil rights laws by 
OCR. By integrating an understanding of both educational practices and civil rights en- 
forcement, the Commission emphasizes the importance of providing both educational eqmty 
and educational excellence to all students regardless of race, color, national origin, gender, or 
disability. 

The Commission intends to use the report to ensure school districts accurately assess 
girls’ interest or talent in advanced mathematics and/or science courses; work to develop ap- 
propriate mathematics and science placements and effective participation in these courses; 
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steer girls who are interested toward participation in advanced mathematics and/or science 
courses and careers in these fields; and ensure effective participation for girls in advanced 
mathematics and science classes by addressing barriers created by teachers, parents, and 
other students. Because the Equal Educational Opportunities Act of 1974 and its interpreta- 
tion by the federal courts offer a further prohibition against discrimination on the basis of sex 
in educational programs, it is addressed as it relates to Title IX. The discussion provides a 
basis for showing how OCR can further incorporate educational standards and principles into 
its Title IX program. The report also analyzes how OCR has worked and should continue to 
work in concert with the Office of Elementary and Secondary Education, which administers 
the Women s Educational Eqxiity Act program, to promote gender equity and effective par- 
ticipation for girls in advanced mathematics and science education. 
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Chapter 1 



Introduction 



The myth that mathematics and science are male do- 
mains began many centuries ago and persists into 
modern times. Current research still shows that sex 
bias in schools and in the workplace inhibits females 
from reaching their full potential in mathematics, sci- 
ence and technology.^ 

Over the past 30 years, this country has seen 
major changes for girls in mathematics and sci- 
ence education. While parity for girls and women 
in educational opportunity, and consequently in 
employment and economic opportunity, has 
proven an elusive goal, many of the changes 
during these years have been promising. Once 
excluded altogether from the possibility of taking 
advanced math and science classes, or neglected 
in terms of these educational courses, girls now 
are receiving more support in these areas, and 
public schools are required by law to assure 
equal opportunities for girls in mathematics and 
science. The change has come about through ad- 
vocacy on behalf of women, heightened aware- 
ness of issues related to equal opportunity in 
education over the last 25 years, and the enact- 
ment of federal civil rights laws in the early 
1970s assuring rights and protections for women 
in pubhc education. 

In pubhc elementary and secondary educa- 
tion, two pieces of legislation have affected the 
education of girls in mathematics and science: 
Title IX of the Education Amendments of 19722 
and the Womens Education Equity Act of 1974 



1 U.S. Department of Education (DOEd), Office for Civil 
Rights (OCR), Equal Opportunity for Minorities and Women 
to Participate in Math and Science Courses, Mar. 29, 1993, 

p. 6. 

2 Pub. L. No. 92-318, tit. IX, 86 Stat. 373 (codified as 
amended at 20 U.S.C. §§ 1681-1688 (1994)). 



(WEEA).3 Title IX prohibits exclusion from, de- 
nial of the benefits of, or discrimination under 
federally assisted educational programs because 
of a persons sex.^ The WEEA is a grant program 
created to promote educational equity for women 
in the United States by providing financial assis- 
tance to enable educational agencies and institu- 
tions to develop model gender equity programs 
and meet the requirements of Title IX.^ 

Title IX and its implementing regulations 
have offered a means for women to gain equal 
access to classes, activities, and educational 
services. The regulations implementing Title IX 
outline criteria for what constitutes compliance 
with Title IX, and, thus, nondiscrimination un- 
der the law.® The regulations address many edu- 
cational practices, including admission to educa- 
tional programs, counsehng, appraisal materials, 
and nondiscrimination in testing for girls in 
public education.'^ They also cover topics such as 
comparable facihties and services.® 

Much has changed in the education of girls 
since the enactment of Title IX in 1972 and the 
WEEA in 1974. Girls have made progress in ad- 
vanced mathematics and science, earning com- 
parable grades and exhibiting similar course- 
taking patterns in these subjects.® In June 1997, 



3 Pub. L. No. 93-380, tit. IV, pt. B, § 408, 88 Stat. 554 
(codified as amended at 20 U.S.C. §§ 7231-7238 (1994 & 
Supp. Ill 1997)). 

4 20 U.S.C. § 1681(a) (1994). See chap. 2. 

5 20 U.S.C. § 7232(2) (Supp. Ill 1997). See chap. 2. 

6 34 C.F.R. pt. 106 (1998). 

See generally id. 

8 34 C.F.R. § 106.33 (1998). See chap. 3. 

3 See generally Nancy S. Cole, The ETS Gender Study: How 
Females and Males Perform in Educational Settings 
(Princeton, NJ: Educational Testing Service, May 1997), 
prepublication copy. 
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the U.S. Department of Education (DOEd) re- 
leased a report, Title IX: 25 Years of Progress, 
which provided a “snapshot” view of the progress 
girls and women have made since the enactment 
of Title IX. That report described women's in- 
creased educational attainment, particularly in 
mathematics and science, subjects previously 
dominated by men, and the influx of women into 
careers traditionally pursued by men. The report 
attributed much of the progress to successful 
implementation of Title IX. 

In the introduction to the report, the Secre- 
tary of Education, Richard W. Riley, noted that 
Title IX has had an enormous effect on educa- 
tional opportunities for girls and women. Ac- 
cording to the Secretary: 

What strikes me most about the progress that has 
been achieved since Title IX was passed in 1972 is that 
there has been a sea of change in our expectations of 
what women can achieve. More important, women have 
shown skeptics again and again that females are fully 
capable of being involved as successful and active 
participants in every realm of American life.** 

In the 20th century, particularly since the en- 
actment of Title IX in 1972, women made much 
progress in educational endeavors .* *2 For exam- 
ple, women increased their college enrollment 
from 43 percent in 1972 to 63 percent in 1994. *3 
Four times more women participated in inter- 
collegiate athletes in the 1990s compared with 
the 1970s. *4 In addition, girls (and boys) are fol- 
lowing a more rigorous curriculum than in the 
past, *5 and more girls than ever before are found 
in higher-level math and science courses, such as 
calculus, with the exception of physics and ad- 
vanced placement courses. 



*** U.S. Department of Education, Title IX: 25 Years of Prog- 
ress, June 1997. 

** Ibid., p. 1. 

*2 See chap. 2 for a discussion of the history of women’s edu- 
cation and barriers to women's education. 

*2 DOEd, Title IX 25 Years of Progress, p. 1. 

*4 Ibid., p. 2. 

*s U.S. Department of Education, Findings from the Condi- 
tion of Education 1995: The Educational Progress of ]/\fomen, 
no. 5, NCES 96-768 (December 1995), p. 7 (hereafter cited as 
DOEd, The Educational Progress of Women). 

*® National Science Foundation, Women, Minorities, and 
Persons with Disabilities In Science and Engineering: 1996, 
NSF 96-311 (September 1996), p. xiii. 



Women have also closed the gender gap in 
higher education. Since 1984, women have 
outnumbered men in graduate schools. Among 
part-time graduate students, the number of 
women increased by 17 percent between 1986 
and 1996, compared with a 1 percent increase 
for men. 18 In 1995--1996, 642,338 women earned 
bachelor s degrees, compared with 522,454 men. 
More women than men received masters de- 
grees as well.i9 

Many organizations have praised the impact 
of Title IX. In 1996, the American Enterprise 
Institute and the Independent Women's Forum 
published a monograph on the economic prog- 
ress of women, wherein they noted: 

Women have made considerable gains in education. 
Not only are they represented in greater numbers at 
the college and postgraduate levels; they have also 
steadily been entering traditionally male-dominated 
programs. In 1996, women represent 54 percent of the 
class admitted to Yale Medical School. In 1994, 
women earned more associate, bachelor's, and mas- 
ter's degrees than men .20 

The National CoaHtion for Women and Girls 
in Education agreed that “there is no question 
that Title IX has had a significant impact on 
women and girls.''2i The American Association of 
University Women (AAUW) noted that “pubhc 
schools are making progress toward equitable 
treatment of boys and girls.”22 

Nonetheless, barriers to equal education for 
women, particularly in math and science, re- 
main.23 In DOEd's 25th anniversary report, the 



y DOEd, Title IX 25 Years of Progress, p. 2. See also 
“Women, Blacks Gain In Educational Levels/’ Y/ie Washing- 
ton Post, June 29, 1998. 

*8 U.S. Department of Education, National Center for Edu- 
cation Statistics (NCES), The Condition of Education 1998, 
NCES 98-013 (October 1998), p. 187. 

*9 NCES, The Condition of Education 1998, p. 276. 

20 Diana Furchtgott-Roth and Christine Stolba, Women's 
Figures: The Economic Progress of Women in America 
(Arlington, VA: Independent Women’s Forum and the 
American Enterprise Institute, 1996), p. 16. 

2 * National Coalition for Women and Girls in Education, 
Title IX at 25: Report Card on Gender Equity, 1997, p. 1. 

22 American Association of University Women (AAUW), 
Gender Gaps: Where Schools Still Fail Our Children, 1998, 
p. vii. 

23 See generally National Coalition for Women and Girls in 
Education, Title IX at 25; AAUW, Gender Gaps. See also 
DOEd, Title IX 25 Years of Progress, pp. 1-2, 21-23; DOEd, 
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Secretary of Education also stated that while 
Title IX has had an enormous effect on educa- 
tional opportunities for women and girls, im- 
provement is still needed in several areas: 

Too many women still confront the problem of sexual 
harassment, women still lag behind men in gaining a 
decent wage, and only one-third of all intercollegiate 
athletic scholarships are granted to women. Clearly, 
much more remains to be done to ensure that every 
American is given an equal opportunity to achieve 
success without encountering the obstacle of gender 
bias.^"^ 

Although progress has been made on several 
fronts, differences between educational and em- 
ployment opportunities for men and women are 
still apparent.25 In July 1999, on the 27th anni- 
versary of the enactment of Title IX, President 
William Jefferson Clinton made the following 
statement: 

Today we reflect upon the profound changes this leg- 
islation has helped bring about in American educa- 
tion, including: changing expectations of women’s 
achievements; lowering the dropout rate for women; 
and increasing opportunities in math and science. 
Since 1971, dramatically greater numbers of women 
have completed postsecondary, graduate, and profes- 
sional degrees. . . . 

While we have come a long way, there is still further 
progress to be made in undoing barriers to equal op- 
portunity for women. We must continue to work to 
close the pay gap and ensure equal pay, enable men 
and women to meet their responsibilities for work and 
home, and end discrimination in the workplace. Too 
many women are paid less than men, and too many 
still experience discrimination in the workplace. 

As we move forward toward the eradication of dis- 
crimination based on gender, we celebrate Title IX 
and our nation’s commitment to equality. 26 



The Educational Progress of Women, pp. 2-4, 16-17; DOEd, 
Women in Mathematics and Science, pp. 2-8, 11—17, 18-20; 
U.S. General Accounting OfBce, Intercollegiate Athletics: 
Status of Efforts to Promote Gender Equity, GAO/HEHS-97- 
10 (October 1996), p. 2. 

24 DOEd, Title IX: 25 Years of Progress, p. 1. 

26 Ibid. 

26 White House, OfBce of the Press Secretary, Statement by 
the President, June 23, 1999 accessed at <http://www.ed. 
gov/PressReleases/o6-1999/wh-0623.html> on July 23, 1999. 



While girls have narrowed the gender gap in 
mathematics and science, several key areas re- 
main where girls continue to lag behind their 
male counterparts. For example: 

• Girls are less likely to enroll in advanced 
mathematics and science courses such as 
physics, and they score 35 points below boys 
on the mathematics portion of the Scholastic 
Achievement Tests;^^ boys also continue to 
do better than girls on math portions of the 
Scholastic Assessment Tests. 2® 

• Although, overall, girls are taking more ad- 
vanced placement (AP) tests than boys, girls 
are less likely to take AP tests in calculus, 
computer science, and science, ^9 and girls 
generally earn lower scores than boys.^o 

• Although more girls are enrolling in all math 
courses, girls are less likely than boys to 
take courses beyond algebra II, and boys far 
outnumber girls in physics and computer 
classes. 

These differences between boys and girls in 
elementary and secondary math and science 
education translate into differences in the rates 
at which women pursue postsecondary studies 
and eventually careers in math- and science- 
related fields. For instance: 

• In computer science fields, women are un- 
derrepresented at all degree levels, and the 
proportion of degrees awarded to women in 



2*^ National Coalition for Women and Girls in Education, 
Title IX at 25, p. 29. 

28 AAUW, Gender Gaps, pp. 36-41. 

20 NCES, The Condition of Education 1998, p. 91. NCES also 
has noted that boys spend more time than girls participating 
in math- and science-related activities, while girls spend 
more time on math and science homework. U.S. Department 
of Education, National Center for Education Statistics, 
Findings from the Condition of Education 1997: Women in 
Mathematics and Science, no. 11, NCES 97-982 (September 
1997), p. 10 (hereafter cited as NCES, Women in Mathemat- 
ics and Science). The fact that girls spend more time on 
homework may explain their better grades in math and 
science. However, that boys are more likely than girls to use 
computers and calculators at home, participate in science 
clubs, talk to scientists, and conduct their own science ex- 
periments, suggests that different exposure to science 
translates into gender differences in math and science later 
on in life. 

66 AAUW, Gender Gaps, pp. 36-41. 

6* Ibid., pp. 13-14. 
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these fields has decreased since the mid- 
1980S.32 

• Although the percentage of medical degrees 
awarded to women increased from 9 to 38 
percent between 1972 and 1994, women con- 
tinue to earn fewer medical degrees than 
men.33 

• Among women who had been recently hired 
as biology faculty in 1992, 60 percent were 
hired as part-time employees, and more than 
75 percent were in nontenure track posi- 
tions.34 

• Women still lag behind men in engineering 
degrees, accounting for 11, 17, and 15 per- 
cent, respectively, of the bachelor’s degrees, 
master’s degrees, and doctoral degrees in 
engineering awarded in 1994.35 

• Women account for 30 to 40 percent of the 
undergraduate degrees in the geosciences, 
mathematics, and the physical sciences — the 
proportion of women receiving degrees in 
these fields decreases for master’s degrees 
(ranging from 31 to 34 percent) and doctoral 
degrees (22 percent). 3® 

The field in which one works and/or earns a 
college degree has a significant impact on one’s 
future earnings potential and career path.3? Ac- 
cording to the National Center for Education 
Statistics (NCES) of the U.S. Department of 
Education: 

The mathematics skills of the Nation’s workers may 
be a crucial component of its economic competitive- 
ness. In an increasingly technological world, knowl- 
edge of mathematics is critical for success in scientific 
and engineering occupations. It is also essential for 
those working in the growing number of diverse occu- 
pations that use computers as a foundation for their 
other activities, such as graphic designers, librarians, 
and business managers. 3® 



32 National Science Foundation, Women & Science: Celebrat- 
ing Achievements, Charting Challenges, March 1997, p. 10. 

33 DOEd, Title IX: 25 Years of Progress. 

34 National Science Foundation, Women & Science, p. 6. 

35 Ibid., p. 15. 

36 Ibid., pp. 20, 25. 

37 NCES, Women in Mathematics and Science, p. 16. 

38 NCES, The Condition of Education 1998. NCES says 
much the same regarding science: “Competence in science is 
an important outcome of education. The ability to apply 
scientific information, interpret data, and make inferences 
about scientific findings is required in a world that relies 



However, girls tend to focus on a smaller set of 
career options, with the result that women “are 
seriously underrepresented in the higher paid, 
higher prestige, and better paying occupations, 
such as high level managers (i.e., CEO’s), medi- 
cal specialties involving surgery, the physical 
sciences and technical occupations.”39 

There are many benefits associated with 
taking advanced mathematics and science 
courses. According to a 1997 DOEd report, tak- 
ing rigorous mathematics and science courses 
has benefits for the job market as well as col- 
lege. Many 4-year colleges require 3 to 4 years 
of high school mathematics courses for admis- 
sion, and math skills will be increasingly impor- 
tant to obtaining well-paying jobs in the future. 
In the job market, those with strong math and 
science backgrounds are more likely to be em- 
ployed and earn more money than those with 
less math and science experience, even if they 
have not gone to college. The report also noted 
that a shortage of workers skilled in math and 
science could affect U.S. performance in global 
markets.4^ 

According to the DOEd report, many jobs that 
once required little background in math and sci- 
ence now require skill in algebra, geometry, and 
statistics.42 Jobs such as photographer, financial 
manager, budget analyst, optometrist, roofer, 
dental hygienist, surveyor, tool and dye maker, 
and surgical technologist all require at least a 
high school level of math and science courses. 
Five jobs requiring math and science skills are 
among the fastest growing occupations: com- 
puter scientist, systems analyst, occupational 
therapy assistant and aide, medical assistant, 
and physical therapist.43 As the Secretary of 
Education stated at the 1998 conference of the 
American Mathematical Society and the 
Mathematical Association of America: 



heavily on technological and scientific advances. Aside from 
workplace requirements, scientific proficiency is crucial in 
understanding environmental, medical, economic, and other 
issues that confront modern societies.” Ibid. 

33 Helen S. Farmer, “Gender Differences in Adolescent Ca- 
reer Exploration,” ERIC Digest, Jan. 30, 1995. 

43 U.S. Department of Education, Mathematics Equals Op- 
portunity, Oct. 20, 1997, p. 5. 

41 Ibid., pp. 13-14. 

42 Ibid., p. 15. 

43 Ibid. 
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Quite simply, a quality mathematics education must 
be an integral part of today’s learning experience. In 
order to succeed in our information based society, 
students must have a solid understanding of the ba- 
sics — treading, science, history, the arts — and, smack 
at the center of this base of essential knowledge — 
must be mathematics. 



It should come as no surprise then that almost 90 
percent of new jobs require more than a high school 
level of literacy and math skills. An entry level auto- 
mobile worker, for instance, according to an industry- 
wide standard, needs to be able to apply formulas 
from algebra and physics to properly wire the electri- 
cal circuits of a car.^ 

Moreover, a June 1999 report of the Depart- 
ment of Education found that advanced-level 
mathematics courses have the “strongest con- 
tinuing influence on bachelors degree comple- 
tion.”45 Taking courses beyond algebra II more 
than doubles the odds that a student will com- 
plete a bachelor's degree.'^® According to the Sec- 
retary of Education, “[tjoday's students must 
master high-level mathematical concepts and 
complex approaches to solving problems to be 
prepared for college, careers of the 21st century, 
and the demands of everyday life.”^'^ 

The U.S. Commission on Civil Rights has ad- 
dressed Title IX enforcement and the civil rights 
issues enforcement agencies such as the U.S. 
Department of Education seek to resolve. For 
example, in 1976, the Commission issued a guide 
to federal laws and regulations prohibiting sex 



Richard W. Riley, Secretary, U.S. Department of Educa- 
tion, “The State of Mathematics Education: Building a 
Strong Foundation for the 21st Century,” remarks at the 
conference of the American Mathematical Society and the 
Mathematical Association of America, Jan. 8, 1998, accessed 
at <http://www.ed.gOv/inits/Speeches/01-1998/980108.html> 
on July 23, 1999. 

45 U.S. Department of Education, Office of Educational Re- 
search and Improvement, Answers in the Tool Box: Aca- 
demic Intensity, Attendance Patterns, and Bachelor's Degree 
Attainment, June 1999, p. vii. 

4® Ibid., pp. vii, 16-18. 

47 Richard W. Riley, Secretary, U.S. Department of Educa- 
tion, Nov. 12, 1998, quoted in U.S. Department of Educa- 
tion, “America Counts,” accessed at <http://www.ed.gov/ 
inits/Math/index.html> on July 23, 1999. 



discrimination.^® In this report, the Commission 
pubhshed the Title IX regxilations^Q and dis- 
cussed the statute, including its coverage, non- 
discrimination requirements, complaints filing, 
and enforcement and sanctions under the stat- 
ute.®® The following year, the Commission issued 
a report based on a title-by-title review and 
analysis of the U.S. Code, focusing on sex bias 
contained in its provisions.®^ The report, pre- 
pared by Columbia University law professors 
Ruth Bader Ginsberg and Brenda Feigen 
Fasteau, called upon Congress to remove or re- 
vise numerous provisions containing sex-biased 
references. 

In 1980, the Commission issued two reports 
on Title IX. The first, titled Afore Hurdles to 
Clear: Women and Girls in Competitive Athletics, 
focused on girls* and women’s participation in 
high school and college athletics programs.®^ The 
second, issued in October 1980, evaluated the 
Title IX enforcement efforts of the U.S. Depart- 
ment of Health, Education and Welfare.®® It fo- 
cused on data collection and analysis, complaints 
processing, compliance reviews, enforcement 
procedures, and technical assistance, outreach, 
and education.®^ The report found that the 
agency needed to improve its Title IX poHcy and 
procedural guidance to regional staff, allocate 
necessary staff resources to complete planned 
compliance reviews, and increase Title IX tech- 
nical assistance and pubhc information efforts.®® 

In 1996, the Commission released Equal 
Educational Opportunity Project Series, Volume 
I, a precursor to this report. Volume I examined 
the federal agency that now holds the primary 
responsibility for issues related to education, the 
Department of Education, and the office within 
the department responsible for civil rights mat- 



4® U.S. Commission on Civil Rights, A Guide to Federal 
Laws and Regulations Prohibiting Sex Discrimination, 
clearinghouse publication no. 46 (July 1976). 

49 See ibid., pp. 178-85. 

59 Ibid., pp. 76-^2. 

51 U.S. Commission on Civil Rights, Sex Bias in the U.S. 
Code, April 1977. 

52 U.S. Commission on Civil Rights, More Hurdles to Clear: 
Women and Girls in Competitive Athletics, clearinghouse 
publication no. 63 (July 1980). 

59 U.S. Commission on Civil Rights, Enforcing Title DC, Oc- 
tober 1980. 

54 See generally ibid. 

55 Ibid., pp. 34-42. 
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ters, the Office for Civil Rights (OCR). One of the 
issues addressed in volume I was the difficulty 
faced by female students in gaining equal access 
to advanced mathematics and science courses 
and the role of Title IX enforcement in ensuring 
such access. Among the Commission’s findings, 
OCR had not developed sufficient pohcy guid- 
ance on Title IX enforcement issues. To address 
this deficiency, the report recommended that 
OCR “maintain a continuing effort to remain 
aware of the major judicial cases and education 
issues arising on . . . Title IX’ and “make every 
effort to produce pohcy guidance or clarification 
where necessary.”^® 

The report also recommended that in order to 
more effectively develop technical assistance and 
outreach and educational materials, OCR should 
expand the disciphnes of the team members as- 
signed to develop these materials.®^ In the case 
of Title IX enforcement in the academic setting, 
this would mean hiring or contracting with edu- 
cators, sociologists, and other researchers doing 
work in the field of civil rights and sex discrimi- 
nation in education. 

With Equal Educational Opportunity and 
Nondiscrimination for Girls in Advanced 
Mathematics, Science, and Technology Educa- 
tion: Federal Enforcement of Title IX, the Com- 
mission examines more closely federal enforce- 
ment of Title IX in the context of specific princi- 
ples that advance equal educational opportunity 
and promote nondiscrimination. In keeping with 
the Equal Educational Opportunity ^oject Se- 
ries' focus on within-school and within-classroom 
educational experiences, the Commission sought 
to identify principles crucial to promoting non- 
discrimination and equal educational opportu- 
nity. Researchers have identified services and 
initiatives critical to the educational develop- 
ment and achievement of girls in public educa- 
tion. In addition, legislation and policies support 
equal educational opportunities for girls, recog- 
nizing an efficacy in educating all students. For 
example, Congress enacted the WEEA to en- 
courage equal opportunities for girls at all levels 
of education, both pubhc and private. Drawing 
on research, legislation, and policy, the Commis- 
sion identified the following principles through 



U.S. Commission on Civil Rights, EquqI Educational Op- 
portunity Project Series, Volume I, December 1996, p. 258. 
Ibid., p. 262. 



which to examine enforcement of civil rights 
laws: 

1. Structuring educational programs to serve a 
diverse student population by maintaining a 
primary objective to place students in regu- 
lar classes and core academic curricula to 
the greatest extent possible; grouping stu- 
dents to reflect different abihties in various 
subjects; and reevaluating and regrouping 
students periodically to reflect different abih- 
ties in various subjects and changes in 
achievement, performance, and development. 

2. Using neutral and nondiscriminatory diag- 
nostic and screening procedures when plac- 
ing students in educational programs. 

3. Providing parental notification and ensuring 
that institutional programs facihtate and en- 
courage the involvement of parents in their 
children’s education. 

4. Evaluating and allocating teachers, facihties, 
and other resources among educational pro- 
grams. 

5. Ehminating barriers, providing access to all 
subjects, activities, and career opportunities, 
and counsehng each student to maximize his 
or her potential. 

These principles are key components to struc- 
turing nondiscriminatory educational programs 
and advancing equal educational opportunity for 
all students. Congress incorporated these princi- 
ples into civil rights laws and program statutes, 
such as Title IX and the Elementary and Secon- 
dary Education Act of 1966, Moreover, DOEd 
included many of the principles in its regulations 
and policies for Title IX and Title VI of the Civil 
Rights Act of 1964.®® The Commission views 
these principles as crucial to ensuring nondis- 
crimination and promoting equal educational 
opportunity for all students. This report dis- 
cusses how OCR, in its poUcies and case analy- 
ses, has approached Title IX for the five princi- 
ples presented above as they relate to educa- 
tional opportunities for girls in mathematics and 
science. It also assesses whether the approach is 



58 See generally 34 C.F.R. pts. 104, 106 (1998); Michael L. 
Williams, Assistant Secretary for Civil Rights, Office for 
Civil Rights, U.S. Department of Education, memorandum 
to OCR Senior Staff, “Policy Update on Schools’ Obligations 
Toward National Origin Minority Students with Limited- 
English Proficiency (LEP) Students,” Sept. 27, 1991. 
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effective for ensuring nondiscrimination and 
equal educational opportunity. 

In addition to discussing Title IX and OCRs 
work relating to that law, the report explores 
various educational practices and perspectives 
relating to girls in mathematics and science. It 
presents perspectives found in educational ht- 
erature, social science studies, and federal law 
and pohcy. These perspectives are useful in ex- 
plaining the significance of certain educational 
practices to Title IX compliance and to equal 
educational opportunity. They reveal certain 
problems or barriers that have resulted in lim- 
ited educational opportunities for or discrimina- 
tion against girls in mathematics and science. In 
addition, they provide a measure by which to 
determine whether OCR is using existing educa- 
tional research in implementing, ensuring com- 
pliance with, and enforcing Title IX. 

The Commission beheves a primary concern 
in federally assisted educational programs 
should be the promotion of educational excel- 
lence for all students through guarantee of non- 
discrimination and protection of students' rights 
under civil rights laws. A discussion of equal 
educational opportunity must thus incorporate a 
regard for education and for civil rights, equal 
opportunity, and equal access. 

In presenting both civil rights and educa- 
tional perspectives, this report acknowledges the 
relationship between educational practices and 
civil rights. To ensure fully that girls in mathe- 
matics and science receive an education in pubhc 
schools that is nondiscriminatory and that af- 
fords equal educational opportunity, it is impor- 
tant to understand educational practices and 
how they influence educational opportunities for 
such students. In addition, to create effective 
civil rights regulations and pohcies, it is impor- 
tant to incorporate sound educational principles 
so that administrative provisions may serve as 
effective guidelines to nondiscriminatory educa- 
tional practices. The Title IX regulations cur- 
rently reflect that association between educa- 
tional principles and civil rights. 



By recommending new policy guidance, tech- 
nical assistance, outreach, and education under 
Title IX, this report will help to ensure comph- 
ance with existing statutory, regulatory, and 
case law; assist in reducing barriers to equal 
educational opportunity for girls in advanced 
mathematics, science, and technology education; 
and ensure that the implementation and en- 
forcement of Title IX respond to changes and 
innovations in existing educational practices or 
perspectives. Because this report presents edu- 
cational and civil rights perspectives, it is not 
intended solely for the civil rights community. 

The report informs parents and educators of 
(1) federal requirements and rights in public 
elementary and secondary education for girls; (2) 
barriers that limit the educational opportunities 
for girls in mathematics and science; and (3) 
practices that help to eliminate all forms of gen- 
der bias and ensure nondiscrimination in pubhc 
educational programs and services. Conse- 
quently, in providing this information to par- 
ents, teachers, and administrators, this report 
will assist them in becoming more aware of 
problems hmiting educational opportunities for 
girls in mathematics and science. It also will im- 
prove their ability to ehminate or reduce such 
barriers and ensure full comphance with Title 
IX's nondiscrimination provisions. 

Although girls may no longer be denied ac- 
cess to math and science courses directly, signifi- 
cant barriers to math, science, and technology 
careers exist. Through lack of counsehng; stereo- 
typical sociahzation; discouragement; less ag- 
gressive inclusion of parents in designing pro- 
grams; gender-biased teaching styles, resources, 
and testing; and other barriers, girls are steered 
from math, science, engineering, and other tech- 
nical fields.59 Careful review of such practices 
and technical assistance, outreach, and educa- 
tion concerning discrimination on the basis of 
sex are necessary to ehminate the gender gap in 
math, science, and technology (as weU as in 
other fields). 



See chap. 2. 
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Chapter 2 



Background 



Historically, women have been denied educa- 
tional opportunities, particularly in math and 
science.^ Although the gender gap in mathemat- 
ics and science has decreased over the years, dif- 
ferences remain. Educational experiences are 
shaped by numerous factors, including: sociah- 
zation, teaching styles, counsehng, teacher- 
student interaction, parental involvement, and 
peer influence. While not all of these factors can 
be measured or assessed, it is important to un- 
derstand how they affect male and female stu- 
dents differently, and to recognize when such 
effects have disparate impacts, or result in ineq- 
uitable treatment. It should be kept in mind that 
gender inequahty can affect both boys and girls. 
While this report focuses on math, science, and 
technology, the U.S. Department of Education’s 
Office for Civil Rights (DOEd/OCR), researchers, 
teachers, other school officials, and parents 
should be concerned with equal opportunity for 
all students. Further, according to one author: 

Whatever we do to enhance the attainment of women 
in science is most probably going to benefit men as 
well. WeVe already seen evidence that those changes 
that make women feel more comfortable in math and 
science — ^personal attention in a more collaborative 
atmosphere — help men as well.^ 

While the gender gap in education has de- 
creased, several barriers to equal education for 
girls and women in advanced math, science, and 



* U.S. Department of Education (DOEd), Office for Civil 
Rights (OCR), “Equal Opportunity for Minorities and 
Women to Participate in Math and Science Courses,” Mar. 
29, 1993, p. 6. 

2 Sheila Tobias, “The ‘Problem’ of Women in Science: Why Is 
It So Difficult to Convince People that there is One?” pp. 
150-59, in Association for Women in Science, A Hand Up: 
Women Mentoring Women in Science, 1993, p. 157. 



technology remain. Such obstacles translate to 
few women entering careers in technological 
fields, which ultimately results in lower wages 
and limited career opportunities for women. 
Barriers in education are compounded by dis- 
crimination and harassment in the work force. 
Thus, ensuring equal opportunity in the nation’s 
schools requires a careful evaluation not only of 
gender differences in grades, course taking, and 
skills, but also determining the effectiveness of 
the instruction, guidance, and encouragement 
students receive. 

A Historical Perspective: The Education 
OF Women IN America 

The Effect of Attitudes about Women’s Roles 

In the early years of our nation’s history, 
education and the careers it afforded were male 
domains.3 During colonial times, women were 
considered “mentally and morally inferior” and 
were consigned to domestic work. In the pos- 
trevolutionary years, women’s education was 
reserved primarily for those in the upper and 
middle classes and was an avenue “for an up- 
wardly mobile marriage Women’s roles were 
restricted during this period, and according to 
one historian: 

The. model repubhcan woman was to be self-rehant 
(within hmits), hterate, untempted by the fidvohties 
of fashion. She had a responsibihty to the pohtical 
scene, though not to act on it. . . . But her competence 
did not extend to the making of political decisions. 



3 Myra Sadker and David Sadker, Failing at Fairness: How 
Our Schools Cheat Girls (New York: Simon & Schuster, 
1994), p. 15. 

^ Linda K. Kerber, Toward an Intellectual History of Women 
(Chapel Hill: The University of North Carolina Press, 1997), 
p. 24. 



Her political task was accomplished within the con- 
fines of her family. The model republican woman was 
a mother. 

The Republican Mothers life was dedicated to the 
service of civic virtue; she educated her sons for it; she 
condemned and corrected her husband’s lapses from 
it.5 

Writing in England in the late 1790s, Mary 
Wollstonecraft, an early champion of women's 
rights, pubhshed A Vindication of the Rights of 
Women. In this landmark work that would have 
a lasting effect bn American women, Wollstone- 
craft argued that the inadequate education of 
women furthered their oppression and hmited 
women's roles in society.® WoUstonecraft's words 
foretold the experiences of women for years to 
come: 

The education of women has, of late, been more at- 
tended to than formerly; yet they are still reckoned 
the firivolous sex, and ridiculed or pitied by the writ- 
ers who endeavour by satire or instruction to improve 
them. It is acknowledged that they spend many of the 
first years of their fives in acquiring a smattering of 
accomplishments; meanwhile strength of body and 
mind are sacrificed to libertine notions of beauty, to 
the desire of establishing themselves — the only way 
women can rise in the world — by marriage.'^ 

Even as the 20th centvury dawned, such attitudes 
persisted. Educational programs held limited 
opportunities for women. Male-only schools and 
institutions of higher education continued to 
flovurish. Indeed, several professions were re- 
served for men only, including law, medicine, 
and engineering.® 



5 Kerber, Toward an Intellectual History of Women, p. 58. 

® Mary Wollstonecraft, A Vindication of the Rights of Woman 
(London: Joseph Johnson, 1792, reprinted by Dover Publica- 
tions, Inc., 1996), pp. 1-3. See Kerber, Toward An Intellect 
tual History of Women, pp. 34-35; Nancy F. Cott, ed.. Root of 
Bitterness: Documents of the Social History of American 
Women (New York: E.P. Dutton & Co., 1972), pp. 8-10; Sue 
Headlee and Margery Elfin, The Cost of Being Female 
(Westport, CT: Praeger Pubbshers, 1996), pp. 169-71; Inez 
Haynes Irwin, Angels and Amazons: A Hundred Years of 
American Women (New York: Arno Press, 1974), p. 82. 

^ Wollstonecraft, A Vindication of the Rights of Women, p. 9. 

® Diana Furchtgott-Roth and Christine Stolba, Women's 
Figures: The Economic Progress of Women in America 
(Arlington, VA: Independent Women’s Forum and the 
American Enterprise Institute, 1996), p. 15. 



Concepts of motherhood and family have long 
defined women and their roles in society. Social 
status and racial and ethnic identity also have 
implications for career and educational opportu- 
nities. The roles white women play in family set- 
tings, educational institutions, and employment 
often differ from the roles of African American 
women, Hispanic women, Asian American 
women. Native American women, and other 
women of color. For example, after the Civil War 
white women reportedly were compelled into 
careers in education because of “boredom” asso- 
ciated with their middle- and upper-class life- 
styles.® African American women entered the 
teaching professions because they felt a duty to 
educate members of their community.^® Indeed, 
“traditional” models of work and family, which 
describe white women’s experiences, have never 
explained successfully the experiences of women 
of color.^^ Authors have suggested that in the 
African American community women's roles 
were different from women's roles in the white 
community. ^2 For example, African American 
women held jobs that essentially were the same 
as the t)q5es of jobs held by men, particularly 
during the post-Civil War period. According to 
one author, African American women have al- 
ways played an important role in the financial 
aspects of the family: 

Historically, the classic pattern of employment for 
Afidcan-American men and women has been higher- 
paying yet less secure work for Black men as con- 
trasted with lower-paying, more plentiful work for 
Black women. 

Differences in attitudes toward work and 
family affected the education of women in differ- 
ent classes and racial and ethnic groups. Ac- 
cording to one author, education holds different 
meanings for different racial and ethnic groups, 
noting a “deep-seated commitment to learning” 



® Patricia Hill Collins, Black Feminist Thought: Knowledge, 
Consciousness, and the Politics of Empowerment (New York: 
Routledge, Chapman and Hall, Inc., 1991), pp. 150-51. 

10 Ibid. 

11 Ibid., pp. 46-48, 116-17, 

12 See U.S. Commission on Civil Rights, The Economic 
Status of Black Women: An Exploratory Investigation, staff 
report, October 1990, pp. 10-11. 

13 Collins, Black Feminist Thought, p. 49. See also Cott, Root 
of Bitterness, pp. 21-24. 

1^ Collins, Black Feminist Thought, p. 59. 
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that has always been an integral part of African 
American families. 

The Evolution of Education for Women 

During the colonial period, the education of 
women was inconsistent, and formal institutions 
of higher education for women were nonexistent. 
There was httle encouragement of women's edu- 
cation beyond reading and writing, and literacy 
was primarily reserved for white women. Boys 
and girls were segregated in schools, with girls 
receiving less instruction and less-qualified 
teachers. 

By the early 18th century, many states had 
developed educational programs for women; un- 
fortunately many of the programs were based on 
the behef that “a woman's place was still in the 
home,” and that women were the primary 
“caregivers” in the family.is As a result, the edu- 
cational programs that were developed for 
women were most often designed to enhance 
their domestic skills, which would allow them to 
perform better in their roles as wives and moth- 
ers. The few educational programs that women 
were allowed to participate in provided them 
with limited opportunities to develop their in- 
tellectual abilities, or skills that could be used 
outside the home.^® Often, such barriers as ex- 
cessive fees and irregularly scheduled hours pre- 
sented additional obstacles to education for 
women. For example, in some schools, girls 
were required to attend classes in the evening, 
but only after the boys had finished a full day in 

school.22 

One of the first high school programs for girls 
was established in Boston, Massachusetts, in the 



Andrew Billingsley, Climbing Jacobis Ladder: The Endur- 
ing Legacy of African-American Families (New York: Simon 
& Schuster, 1992), pp. 172-74. 

Kerber, Toward An Intellectual History of Women, p. 229. 
Headlee and Elfin, The Cost of Being Female, p. 68. 

18 Sadker and Sadker, Failing at Fairness, p. 17. 

19 Ibid. 

20 Ibid.; Marlaine E. Lockheed, with Susan S. Klein, Sex 
Equity in Classroom Organization: Handbook for Achieving 
Sex Equity Through Education (Baltimore: The Johns Hop- 
kins University Press, 1991), p. 189 (hereafter cited as 
Lockheed and Klein, Handbook for Achieving Sex Equity 
Through Education). 

21 Lockheed and Klein, Handbook for Achieving Sex Equity 
Through Education, p. 6. 

22 Sadker and Sadker, Failing at Fairness, p. 16. 



first part of the 19th century .23 Many large well- 
financed school districts, such as Boston, built 
separate schools for boys and girls, while smaller 
districts with less financing chose to implement 
dual systems within a single school.24 Dual sys- 
tems would require girls and boys to attend sin- 
gle-sex classes for the entire day. Single-sex 
classes also were taught by teachers who were 
the same sex as the students they taught. Girls 
and boys were often required to enter the school 
building through separate doors.25 

In dual systems, girls and boys were some- 
times given different courses. For instance, a 
traditional male curriculum would consist of 
classical studies in literature, history, and math 
and science. Girls would be offered more basic 
courses such as English, religion, and eti- 
quette. 26 Eventually, many school districts chose 
coed schools over separate male and female 
schools because of their financial limitations.27 
Further, girls were taught by less-educated 
teachers than boys and would be provided infe- 
rior resources. A critic during the 19th century 
stated: 

We first keep their minds and then their persons in 
subjection. ... We educate women firom infancy to 
marriage, in such a way as to debilitate both their 
corporeal and their mental powers. All the accom- 
plishments we teach them are directed not to their 
future benefit in life but to the amusement of the 
male sex; and having for a series of years, with much 
assiduity, and sometimes at much expense, incapaci- 
tated them for any serious occupation, we say that 
they are not fit to govern themselves. 28 

In 1819, Emma Willard wrote her Plan for 
Improving Female Education. Concerned that 
societal prejudice denied girls an appropriate 
education, particularly in math and science, 
Willard asked the New York State Legislature 
for funds to open a school for girls.29 When the 
state refused to fund the school, citizens in Troy, 



28 Ibid., p. 17. 

24 Ibid. 

2® Ibid. See also Kerber, Toward A?i Intellectual History of 
Women, pp. 28-32. 

28 Sadker and Sadker, Failing at Fairness, p. 17. 

27 Ibid. 

28 Thomas Cooper, quoted in Kerber, Toward An Intellectual 
History of Women, p. 29. 

29 Phyllis Stock, Better Than Rubies: A History of Women*s 
Education (New York: Capricorn Books, 1978), p. 184. 
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New York, provided the funding to open the Troy 
Female Seminary in 1821. The school’s curricu- 
lum included math, science, and domestic sci- 
ence. 

In 1833, Oberlin College was opened to 
women. Although the college offered sordewhat 
different programs for women and men, and 
whites and blacks, it “created the first coeduca- 
tional and interracial student body and made an 
important statement about the range of people 
in whom genius might be found.”3i By the end of 
the 19th century, education had become almost 
completely coeducational at the elementary and 
secondary levels, as well as in higher educa- 
tion.32 However, Oberhn College remained one of 
the few institutions of higher education that 
admitted black women. 

Despite the growth of coeducation, many edu- 
cators beheved that children could not be edu- 
cated successfully in such an environment, citing 
different and distinct career paths, and the need 
for strict supervision as justification for sex seg- 
regation.34 Others embraced the idea of coeduca- 
tion, arguing that the presence of girls would 
“refine boys’ rough behavior,” and due to the bet- 
ter curricula offered in boys classes, girls in turn 
would receive better educations.^® Many parents 
were uncomfortable with the idea of sending 
their daughters to school with boys, and women 
in general were not content with the hmited 
educational and career opportunities provided to 
them in sex-segregated schools. This led to 
women developing their own educational institu- 
tions in the form of all-girls seminaries and 
academies.®^ However, the all- girls schools also 
limited career options. Seminaries did, however, 
recognize the importance of developing the in- 
tellectual abilities of women. Some seminaries 
offered more complete curriculums than those 
offered in public schools, and many included 
mathematics and science courses in their cur- 



30 Ibid. 

31 Kerber, Toward An Intellectual History of Women, p. 230. 

32 Mary Moore, Valarie Piper, and Elizabeth Schaefer, 
Mathematica Policy Research, Inc., Single-Sex Schooling: 
Perspectives From Practice and Research, for U.S. Depart- 
ment of Education, Office of Educational Research and Im- 
provement, vol. 1 (December 1993), p. 7. 

33 Kerber, Toward An Intellectual History of Women, p. 230. 

34 Moore, Piper, and Schaefer, Single-Sex Schooling, p. 7. 

35 Ibid. 

30 Sadker and Sadker, Failing at Fairness, p. 17 



riculums. However, most of these institutions 
still emphasized domestic skills, and continued 
to prepare women for traditional roles as wives 
and mothers.^'^ 

Despite the emergence of coeducation and all- 
girls seminaries and academies, the powerful 
influence of societal values on educational pro- 
grams dictated that girls continue to gravitate 
toward domestic courses, such as home'econom- 
ics, typing, and reading and writing courses. Ac- 
cording to two authors: 

[Female seminaries] provided protected education 
environments, safe havens for high-school- age girls to 
learn to become fit companions for their husbands, 
the first teachers of their children, and the moral and 
spiritual cornerstone of the family. These seminaries 
were dedicated to the tricky proposition of expanding 
women’s educational options while keeping their role 
in life limited.38 

Stereotypes and discrimination were often bla- 
tant. For example, critics in the late 1800s ar- 
gued that education, particularly coeducation, 
could affect the reproductive health of females.^^ 

Nonetheless, by the turn of the century, girls 
outnumbered boys in secondary education, with 
boys often abandoning high school for employ- 
ment.^o Between 1900 and 1920, women in- 
creased their enrollment in colleges and univer- 
sities from one-third of the student body to one- 
half of the student body, resulting in women 
being perceived as a threat to the male domain 
of education.^ ^ 

The 20th century movement of women into 
the labor force had a significant effect on 
women’s education. During World War I and the 
Depression era in the 1930s, many women began 
to work outside the home .^2 The following decade 
brought the cathartic changes of World War II, 
when more women than ever before found jobs 
outside the home. While hundreds of thousands 



37 Ibid., p. 19; Donna B. Jeffe, “About Girls’ ‘Difficulties’ in 
Science: A Social, Not a Personal, Matter,” Teachers College 
Record, vol. 97, no. 2 (1995) p. 209. 

33 Sadker and Sadker, Failing at Fairness, p. 19. 

33 Ibid., p. 30. See also Stock, Better Than Rubies, p. 191. 

40 Stock, Better Than Rubies, p. 222. 

41 Kerber, Toward An Intellectual History of Women, p. 231. 

42 Committee on the College Student, Group for the Ad- 
vancement of Psychiatry, The Educated Women: Prospects 
and Problems (New York: Charles Scribner’s Sons, 1975) pp. 
28-31; Stock, Better Than Rubies, pp. 214—15. 
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of men fought in the war, women worked in the 
factories that produced war-time goods. These 
factories, left vacant by men who had been 
drafted, provided women with steady employ- 
ment during the war years.^^ Women also en- 
tered higher education in large numbers during 
the war.^^ 

Even though women were welcomed in col- 
leges and universities during World War II, 
when men returned to higher education after the 
war, women were again treated with hostility. 
After the war, women were expected to return to 
the home. As the birthrate grew, the number of 
women in the labor force and in higher educa- 
tion declined.^® Between 1940 and 1950, the 
number of women earning college degrees de- 
clined from 41 to 14 percent.^'^ 

For minorities, however, the changes in edu- 
cational opportunity were not as pronounced. 
Although officially desegregated in 1954, schools 
for African American children remained segre- 
gated and/or inferior to predominately white 
schools.48 Throughout the later part of the 20th 
century discrimination continued in the nation’s 
schools.^® Fiarther, despite the passage of Title 
IX and other civil rights legislation related to 
education, women and minorities continue to 
have unequal access to many educational pro- 
grams.50 



Committee on the College Student, The Educated Women, 

p. 28. 

Stock, Better Than Rubies, pp. 222-23. 

Kerber, Toward An Intellectual History of Women, p. 232. 
Stock, Better Than Rubies, p. 224. 

47 Ibid., p. 226. 

48 See U.S. Commission on Civil Rights, Twenty Years After 
Brown: The Shadows of the Past, June 1974, pp. 8-17. 

48 See, e.g., U.S. Commission on Civil Rights, Florida Advi- 
sory Committee, Report on Panama City, April 1964, pp. 1, 
4; U.S- Commission on Civil Rights, Arkansas Advisory 
Committee, Employment, Education, and Voting, November 
1966, pp. 6-9; U.S. Commission on Civil Rights, California 
Advisory Committee, Educational Neglect of Mexican Ameri- 
can Students in the Lucia Mar Unified School District, 
Pismo Beach, California, January 1973; U.S. Commission on 
Civil Rights, California Advisory Committee, The Schools of 
Guadalupe ... A Legacy of Educational Oppression, April 
1973; U.S. Commission on Civil Rights, Iowa Advisory 
Committee, Racial Problems in Fort Dodge, Iowa, March 
1974, pp. 6-17. 

80 See U.S. Commission on Civil Rights, Equal Educational 
Opportunity Project Series, Volume I, December 1996. 



Post-Civil Rights Era Initiatives to Improve 
Educational Opportunities for Women 
Title IX of the Education Amendments of 1972 

The civil rights movement of the 1960s in- 
fused further momentum into the womens 
rights movement. For example. Title VII of the 
Civil Rights Act of 196481 added significantly to 
the quest for equality in employment for women. 
However, the act did not contain any provisions 
related to education for women, and therefore 
did not offer rehef for the inequahties faced by 
girls and women in pubhc elementary, secon- 
dary, and postsecondary education. 

Although women continued to face barriers in 
education that would later deny them access to 
professions and careers that had been exclu- 
sively for men, womens civil rights were ad- 
vanced significantly in the context of education 
with the passage of Title IX of the Education 
Amendments of 1972.82 The legislative history 
indicates that Congress enacted Title IX in part 
as a response to testimony concerning wide- 
spread discrimination against women in higher 
education.83 Chaired by Representative Edith 
Green of Oregon, the hearings were held in 
conjunction with Congress’ consideration of Sec- 
tion 805 of H.R. 16,098, a bill that would have 
added the word “sex” to Section 601 of the Civil 
Rights Act of 1964.84 Known as Title VI, this 
provision prohibits discrimination on the basis of 
race, color, and national origin in federally as- 
sisted programs, including housing, education, 
health services, and state and local governments. 

The testimony on higher education focused on 
sex discrimination in educational institutions. 
For example, in his introduction of Title IX on 
the Senate floor, Senator Birch Bayh, the bill’s 
sponsor, emphasized the seriousness of gender 
discrimination in medical school admissions. 85 
Senator Bayh stated that from 1966 to 1967, 
only 18 out of 89 medical schools had student 
enrollments in which more than 10 percent of 



81 Pub. L. No. 88-352, tit. VII, § 701, 78 Stat. 253 (codified as 
amended at 42 U.S.C. §§ 2000e-2000e-17 (1994)). 

52 20 U.S.C. §§ 1681-1688 (1994). 

83 See Discrimination Against Women: Hearings on § 805 of 
H.R. 16,098 Before the Special Subcommittee on Education 
of the House Committee on Education and Labor, 91st Cong., 
2d Sess. (1970) (hereafter cited as 1970 House Hearings). 

84 Pub. L. No. 88-352, 78 Stat. 252 (codified as amended at 
42 U.S.C. §§ 2000d-2000d-7 (1994)). 

88 118 Cong. Rec. 5803 (statement of Senator Bayh). 



the students were female. ^6 Moreover, Mr. Bayh 
introduced statistics demonstrating that although 
the percentage of female applicants to medical 
schools increased more than 300 percent 
between 1929 and 1965, the percentage of those 
that were accepted actually declined from 65.5 
percent in 1929 to 47.7 percent in 1965.®'^ 

Sponsors of the legislation, known as Title IX, 
sought to accommodate members of Congress 
opposed to a comprehensive prohibition against 
sex discrimination in all federally assisted 
programs, including those at elementary, 
secondary, and higher education levels. The 
language of Title IX was patterned after that of 
Title VI but limited in scope to educational 
institutions and in coverage to sex 
discrimination. The resulting civil rights statute 
states that “[n]o person in the United States 
shall, on the basis of sex, be excluded from 
participation in, be denied the benefits of, or be 
subjected to discrimination under any education 
program or activity receiving Federal financial 
assistance. . . .”59 

In 1975, the Commission stated that the U.S. 
Department of Health, Education and Welfare 
(HEW) had accomplished little to enforce Title 
IX, stating that HEW’s delay in publishing final 
Title IX regulations “effectively nullified the in- 
tent of Congress” with regard to Title IX.^o In a 
1980 report, the Commission found that by 1979, 
HEW had failed to develop clear policies and had 
devoted insufficient resources to conduct compli- 
ance reviews and complaint investigations.®^ 
However, Title IX recently has been touted by 
educational experts as having had a substantial 



56 Ibid. 

5^ Ibid. (Senator Bayh, citing statistics from The Journal of 
Medical Education, vol. 42, no. 1 (January 1967) and The 
Association of Medical Colleges Datagram, vol. 7, no. 8 
(1966)). 

58 See 117 Cong. Rec. 30, 407, 30, 408 (1971); 118 Cong Rec. 
5803, 5807, 18, 437 (1972) (remarks of Senator Bayh); 117 
Cong. Rec. 39, 256 (1971) (remarks of Representative 
Green). 

59 20 U.S.C. § 1681(a) (1994). See also American Association 
of University Women (AAUW), Creating Gender^Fair Fed’ 
eral Education Policy, p. 1. 

60 U.S. Commission on Civil Rights, The Federal Civil Rights 
Enforcement Effort — 1974, vol. Ill, To Ensure Equal Educa- 
tional Opportunity, 1975, p. 41. 

6* U.S. Commission on Civil Rights, Enforcing Title DC, Oc- 
tober 1980, pp. 4—5. 



impact on equal opportunity for women and girls 
in education. 

Women's Educational Equity Act 

Two years after the enactment of Title IX, 
Congress enacted the Women’s Educational Eq- 
uity Act (WEEA),®2 noting that educational pro- 
grams in the United States “are frequently ineq- 
uitable as [they] relate to women and frequently 
limit the full participation of all individuals in 
American society.”®® Originally, the WEEA 
amended the Elementary and Secondary Educa- 
tion Act of 1965.®^ In 1994, when Congress reau- 
thorized the Elementary and Secondary Educa- 
tion Act as the Improving America’s Schools 
Act,®® the WEAA, now Title V of the Improving 
America’s Schools Act,®® included the finding 
that “teaching and learning practices in the 
United States are frequently inequitable as such 
practices related to women and girls. ”®’^ In par- 
ticular, Congress noted: 

[Gjirls do not take as many mathematics and science 
courses as boys, girls lose confidence in their mathe- 
matics and science ability as girls move through ado- 
lescence, and there are few women role models in the 
sciences . . .®8 

The WEEA also notes: 

[Cjlassroom textbooks and other educational materi- 
als do not sufficiently reflect the experiences, achieve- 
ments, or concerns of women and, in most cases, are 
not written by women or persons of color . . .®9 



62 Pub. L. No. 93-380, tit. IV, pt. B, § 408, 88 Stat. 554 
(codified as amended at 20 U.S.C. §§ 7231-7238 (1994 & 
Supp. Ill 1997)). 

63 Pub. L. No. 93-380, tit. IV, pt. B, § 408(b)(1), 88 Stat. 554, 
555. 

64 Pub. L. 89-10, 79 Stat. 27 (codified as amended in scat- 
tered sections of 20 U.S.C.). 

66 Pub. L. 103-382, 108 Stat. 3519 (codified as amended at 20 
U.S.C. §§ 6301-8962 (1994 & Supp. Ill 1997)). For more 
information on the Elementary and Secondary Schools Act 
and the Improving America’s Schools Act, see U.S. Commis- 
sion on Civil Rights, Equal Educational Opportunity Project 
Series, Volume I, December 1996, pp. 14-16, 22-23. 

66 Pub. L. 103-382, tit. V, pt. B, § 5201, 108 Stat. 3695 
(codified as amended at 20 U.S.C. §§ 7231-7238 (1994 & 
Supp. Ill 1997)). 

67 20 U.S.C. § 7231(B)(3) (1994). 

68 M § 7231(B)(3)(C) (1994). 

69 Id. § 7231(B)(3)(B) (1994). 
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The WEEA is aimed exclusively at gender 
equity issues in education. The act sought to 
provide educational equity for women in the 
United States and financial assistance to enable 
educational agencies and institutions to meet 
the requirements of Title An additional 

purpose of the act is “to promote equity in educa- 
tion for women and girls who suffer from multi- 
ple forms of discrimination based on sex, race, 
ethnic origin, limited-English proficiency, dis- 
ability, or age/"^^ In particular, the WEEA speci- 
fies that the Secretary of Education shall estab- 
lish priorities for funding, which can include 
projects to develop new educational training, 
counseling, or other programs designed to in- 
crease the interest and participation of women 
in mathematics, science, and computer science 
courses, or to enhance their skills in those ar- 
eas. '^2 WEEA allows the U.S. Department of 

Education to fund grants to develop model eq- 
uity programs and fund the implementation of 
equity programs in schools throughout the coun- 
try .73 The WEEA authorizes support and techni- 
cal assistance programs for such activities as: 

• Assisting educational agencies and institu- 
tions in implementing policies and practices 
to comply with Title IX. 

• Training teachers, counselors, administra- 
tors, and other school personnel, especially 
preschool and elementary school personnel, 
in gender-equitable teaching and learning 
practices. 

• Providing leadership training for women and 
girls to develop professional and marketable 
skills to compete in the global marketplace, 
improve self-esteem, and benefit from expo- 
sure to positive role models. 

• Enhancing educational and career opportu- 
nities for those women and girls who suffer 
multiple forms of discrimination, based on 
sex and on race, ethnic origin, limited Eng- 
lish proficiency, disability, socioeconomic 
status, or age. 



70 7d. § 7232(l)-(2) (1994). 

71 Id, § 7232(3) (1994). 

72 See 34 C.F.R. §§ 246.11(b), 247.11(c) (1998). 

73 20 U.S.C. § 7233(b)(l)(A)-(B) (1994). See also U.S. De- 
partment of Education, Office of Elementary and Secondary 
Education, Application For Grants Under Women’s Educa- 
tional Equity Act Program, ED Form 436-1. 



• Evaluating exemplary model programs to 
assess the ability of such programs to ad- 
vance educational equity for women and 
girls. 

• Introducing into the classroom textbooks, 
curricula, and other materials designed to 
achieve equity for women and girls. 

• Using nondiscriminatory tests of aptitude 
and achievement and alternative assess- 
ments that eliminate biased assessment in- 
struments from use. 74 

The Current Status of Women and Girls 
IN Math, Science, and Technology 

In 1997, the National Coalition for Women 
and Girls in Education issued a “report card’' on 
Title IX, concluding that “there is no question 
that Title IX has had a significant impact on 
women and girls.”76 However, on a variety of 
measures, the coalition awarded grades no 
higher than a “B-minus.” In the areas of math 
and science, the coalition awarded the grade of 
“C,” which indicated that “more improvement is 
necessary.”76 The report concluded that although 
more girls are taking math and science classes, 
gender differences remain, especially as students 
progress through their educational careers. By 
the time they reach college, women’s participa- 
tion rates in math and science classes decrease.77 
The coalition concluded that some of this drop 
may be due to “the hostile environment [women] 
encounter in these fields.”78 

The coalition’s report also found that sex seg- 
regation persisted in other areas of education, 
such as vocational education where “men are 
clustered in high-skill, high-wage job tracks; 
women in the low-wage, traditionally female 
tracks .”79 Similarly, the classroom learning envi- 
ronment also received a low grade.®® The report 
noted: 

Females frequently receive better report card grades, 
perhaps in part for their quiet and agreeable behav- 



74 20 U.S.C. § 7233(b)(2)(A)(i).(iii) 

73 National Coalition for Women and Girls in Education, 
Title IX at 25: Report Card on Gender Equity, 1997, p. 1. 

76 Ibid., p. 4. 

77 Ibid., p. 29. 

73 Ibid., p. 30. 

79 Ibid., p. 17. 

3® Ibid., p. 24. 
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iors. Males on the other hand, who are socialized to be 
active and aggressive, find that these same behaviors 
in the classroom are unacceptable. Thus, males, par- 
ticularly males of color, get disciplined more often and 
more harshly. Paradoxically, this better behavior by 
females frees the teacher to focus upon males, not 
only for discipline, but for instruction as well. The 
result is that boys benefit with more chances to an- 
swer, demonstrate knowledge, and think critically. 
Just as in the case of higher education, teachers in 
elementary and secondary schools provide males with 
more frequent and more precise feedback, including 
acceptance, praise, criticism, and remediation, all of 
which promote and direct their achievement.®^ 

In 1997, the Department of Education also 
issued a report describing the progress the 
United States had made in the 25 years since 
the passage of Title IX. The report noted that 
since the 1970s, more women enroll in and 
graduate from college and earn graduate and 
professional degrees in areas previously domi- 
nated by men, such as medicine, dentistry, and 
law.s2 In its 1997 report, DOEd also noted that 
more women are participating in math and sci- 
ence courses and athletics than ever before. 
However, the report noted several trends that 
inhibit educational and occupational opportunity 
for women: 

• Sexual harassment in schools. 

• Women's lower number of degrees in com- 
puter science, engineering, physical sciences, 
and mathematics compared with men. 

• Fewer high school varsity teams and fewer 
college athletic scholarships for girls than for 
boys. 

• Underrepresentation of women in jobs in 
scientific fields. 

• Lower earnings of women compared with 
men.®^ 

Despite some gains, throughout the 1990s, 
women remained underrepresented in many 
math, science, and technology fields; received 
fewer science and engineering degrees than 
men; and remained concentrated in largely 
“female” occupations. Stereotypes about gender 



Ibid., p. 25. 

U.S. Department of Education, Title IX: 25 Years of Prog- 
ress, June 1997, p. 2. 

Ibid., pp. 8, 11-13. 

^ Ibid., pp. 15-16. 



roles persist, affecting the experiences girls and 
women have in the educational setting. Histori- 
cal discrimination in the educational context has 
been compounded by discrimination in the 
workplace, translating to unequal wages and 
limited career opportunities. Taken together, 
these factors influence the career paths of both 
men and women, and have repercussions for the 
labor force and the competitiveness of the 
United States as a nation. 

Elementary and Secondary Schools 

Gender differences in math, science, and 
technology experiences are minimal or nonexist- 
ent at the elementary school level, but appear to 
grow as students progress through high school.®^ 
At the elementary and middle school levels, boys 
and girls participate in mathematics and science 
instruction equally, and standardized test data 
indicate that their mathematics and science 
achievement levels are similar, although boys' 
average scores on standardized mathematics and 
science tests slightly exceed those of girls in 
fourth and eighth grade. This is true for several 
states and in some cases nationally.®® 

Although girls lagged behind boys in mathe- 
matics and science course enrollment as recently 
as the early 1980s, in the 1990s, girls and boys 
had similar overall patterns of mathematics and 
science course enrollment and grades at the high 
school level with the exception of advanced 
mathematics, science, and computer courses.®'^ 
At least the first 2 years of high school mathe- 
matics and science are taken in the same propor- 
tions by girls and boys. However, girls continue 
to lag behind boys in enrollment in the most ad- 
vanced mathematics and science courses, as well 
as on advanced placement tests in those sub- 
jects. 

As a followup to its 1990 report, the American 
Association of University Women released a sec- 
ond report in 1998.®® The report noted that girls 



Valerie E. Lee, et al., The Influence of School Climate on 
Gender Differences in the Achievement and Encouragement 
of Young Adolescents (Washington, DC: American Associa- 
tion of University Women, 1996), p. 3. See also chap. 3. 

See National Science Foundation, Women, Minorities, and 
Persons with Disabilities in Engineering: 1996, pp. xviii, 10- 
11. See also chap. 3. 

See chap. 3. 

®® American Association of University Women, Gender Gaps: 
Where Schools Still Fail Our Children, 1998. 
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have made progress in the number and types of 
math and science courses they are taking, and 
continued to take more humanities courses, in- 
cluding language and fine arts classes, than 
boys.®9 The report stated that when course- 
taking patterns are viewed as a whole, “girls 
may be getting a broader education than boys by 
deepening their exposure to math and science 
and by enrolling in more courses in other subject 
areas.”®® Nonetheless, girls are found in fewer 
numbers than boys in advance math, science, 
and technology courses, such as calculus, phys- 
ics, and computer engineering.®^ 

Relying on National Center for Education 
Statistics data from 1994, the report concluded: 

Girls’ failure to take more top math and science 
courses remains an obstinate problem, with a long- 
term impact. Data on college majors and degrees 
earned indicate that girls may not make the transi- 
tion from high school math and science courses to 
advanced postsecondary courses in these fields. This 
failure threatens to make women bystanders in the 
burgeoning technology industry of the 21st century 
and keep women underrepresented in high-salaried, 
intellectually challenging engineering, biochemistry, 
and biotechnology careers.®^ 

Colleges and Universities 

Although women outnumber men in college 
enrollments and degree completion, gender dis- 
parities are found in the college majors men and 
women choose, and the degrees they receive.®® 
As shown in table 2.1, women dominate men in 
the number of degrees received in the following 
fields: home economics; nursing, pharmacy, and 
health technologies; education; psychology; liberal 
arts and humanities; and social sciences.®^ Men 
are overwhelmingly represented in engineering; 
agriculture and forestry; law; medicine and den- 
tistry; and physical and earth sciences. As recent 
research shows, test scores alone do not account 
for gender differences in choice of college major. 
According to two authors: 



Ibid., p. 10. 

90 Ibid. 

91 Ibid., pp. 11, 13, 14, 23-24. See also chap. 3. 

92 Ibid., pp. 24—25. 

93 See chap. 3 for a more detailed discussion. 

94 DOEd, Digest of Education Statistics: 1998, table 10. 



Among the many factors that influence men’s and 
women’s choice of major, and consequently gender 
differences in careers and wages, three factors related 
to gender may be particularly important: a student’s 
preparation and achievement at pre-collegiate levels 
of education, especially in mathematics; an individ- 
ual’s preferences for various courses of study, which 
may be encouraged by parental and societal expecta- 
tions; and the labor market prospects associated with 
a given set of skills, which may provide more encour- 
agement for one sex than the other to pursue certain 
fields of study.®® 



Table 2.1 

Persons 18 and Over with a Bachelor’s Degree or 
Higher, by Sex and Field of Study, 1993 



Field of study 


Female 

(%) 


Male 

(%) 


Engineering 


12.8 


87.2 


Agriculture and forestry 


19.7 


80.5 


Law 


25.8 


74.1 


Medicine and dentistry 


26.3 


73.7 


Physical and earth sciences 


29.4 


70.8 


Vocational and technical studies 


30.7 


69.3 


Police science and law enforcement 


30.9 


69.1 


Economics 


32.3 


67.6 


Business and management 


32.9 


67.1 


Biology 


36.5 


63.5 


Mathematics and statistics 


36.6 


63.3 


Social sciences 


56.3 


43.7 


Liberal arts and humanities 


57.1 


43.0 


Psychology 


60.4 


39.6 


English and journalism 


61.7 


38.3 


Education 


75.6 


24.4 


Nursing, pharmacy, and health 
technologies 


83.7 


16.3 


Home economics 


95.5 


4.5 



Source: U.S. Department of Education Statistics. National Center 
for Education Statistics, Digest of Education Statistics 1998, NCES 
1999-036 (May 1999), table 10. 



In other words, decisions concerning field of 
study may be affected not only by individual 
preferences, but by sociahzation, parents, previ- 
ous experiences, and expectations of future work 
prospects. Failure to gain the necessary skills at 
previous levels of education also influences one’s 
career aspirations and occupational choices.®® 



95 Sarah E. Turner and William G. Bowen, “Choice of Major: 
The Changing (and Unchanging) Gender Gap,” Industrial 
and Labor Relations Review, vol. 52 (January 1999), p. 289. 

96 Ibid. 
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Thus, it is vitally important to present children 
with numerous opportunities at young ages, and 
to provide them the encouragement needed to 
allow them to set high goals for themselves. 

Math, Science, and Technology Careers 

In the work force, women are underrepre- 
sented in engineering, computer science, and 
other technological fields. For example, women 
make up less than 30 percent of the computer 
science labor force.®^ In 1995, women were 35 
percent of the postsecondary computer and 
mathematics teachers. Of those employed in 
1995 in computer and mathematical sciences, 
women made up 22 percent of the scientists and 
engineers in colleges and universities; 44 percent 
of those employed in other educational institu- 
tions; 27 percent of those in for-profit business or 
industry; 26 percent of those who are self- 
employed; 39 percent of those employed in the 
private not-for-profit sector; 22 percent of those 
employed in the Federal Government; and 36 
percent of those employed in state or local gov- 
ernments.®^ 

In addition, women are less hkely than men 
to be in fields that command higher salaries, 
such as computer science. With increasing 
age, the gender gap in salary widens. In 1995, 
among computer and mathematical scientists 
with bachelor’s degrees between the ages of 20 
and 29, the median salary for men was $3,000 
higher than the median salary for women. 
Among computer and mathematical scientists 
with bachelor’s degrees between the ages of 40 
and 49, the median salary for men was $9,000 
higher than the median salary for women. 
Some of this difference can be explained by the 
lesser prevalence of women in higher positions 
in academe and industry.^®® 



National Science Foundation, Wome?i, Minorities, and 
Persons with Disabilities in Science and Engineering: 1998, 

p. 100. 

Ibid., appendix, p. 291, table 5-1. 

Ibid., appendix, p. 297, table 5-7. 

Ibid., p. 105. 

10* Ibid. 

102 Ibid. 

103 Ibid. 

17 



Factors Affecting Girls' Participation in 
Advanced Math, Science, and Technology 

There are several factors that can potentially 
affect girls’ participation in advanced math and 
science. Socioeconomic status, family influences, 
resources, schools, peers, and individual attitudes 
and beliefs all influence educational outcomes. 
Although opportunities for women in math and 
science have improved since the enactment of 
Title IX, barriers in the form of negative attitudes, 
stereotypes, lack of encouragement, discrimination, 
and harassment remain. 

Attitudes toward Math and Science 

Gender differences in attitudes toward math, 
science, and technology persist. According to the 
U.S. Department of Education, students’ percep- 
tions about math and science influence achieve- 
ment. Students who do well in math and science 
tend to have positive attitudes toward those 
subjects. In turn, when students have a positive 
attitude about a particular subject, they are 
more likely to take courses in those subjects and 
perform better than students with negative atti- 
tudes. Similarly, participation in math- and 
science-related activities can also keep students 
interested in math and science classes.* *®'^ 

A number of studies have examined girls’ and 
boys’ attitudes toward and experiences in math 
and science. Although evidence from these 
studies is mixed, the studies generally indicate 
both boys and girls have positive attitudes to- 
ward mathematics and science during elemen- 
tary school.*®® However, as they progress 
through school, a gender gap in interest, self- 
confidence, and aspirations in mathematics and 
science seems to emerge, with girls generally 
expressing less interest in mathematics and sci- 
ence, less confidence in their abifities in these 



*3“* Sandra L. Hanson, Lost Talent: Women in the Sciences 
(Philadelphia: Temple University Press, 1996), pp. 14—18. 

*35 See National Coalition for Girls and Women in Educa- 
tion. Title IX at 25. 

*36 U.S. Department of Education, National Center for Edu- 
cation Statistics, Findings from the Condition of Education 
1997: Women in Mathematics and Science, no. II, NCES 97- 
982 (September 1997), p. 8 (hereafter cited as NCES, Women 
in Mathematics and Science). 

*37 Ibid., p. 10. 

*38 Ibid., p. 8. See generally Hanson, Lost Talent. 




33 



fields, and less interest in pursuing advanced 
high school or college majors in these subjects. ^9? 

There is a strong relationship between 
perceived mathematics and science skills and 
adolescents’ sense of self-worth. In a study 
conducted by the American Association of 
University Women (AAUW), researchers found 
that girls’ perception of their abihties in 
mathematics and science was most strongly 
related to their self-esteem: as girls learned they 
were not excelling in these subjects, their sense 
of self-worth and aspirations tended to 
diminish.^^^ The AAUW survey also found 
substantial differences in girls’ and boys’ 
perceptions of their abilities in mathematics. 
Approximately 31 percent of elementary school 
girls and 49 percent of their male peers reported 
they had an aptitude for mathematics. gy 
high school, only 15 percent of girls, compared 
with 25 percent of boys, thought they had talent 
in mathematics. Similarly, a recent report on 
women in math and science by the National 
Science Foundation found: 



American Association of University Women, Shortchang- 
ing Girls j Shortchanging America: Executive Summary, 
1994, pp. 4, 6 (hereafter cited as AAUW, Shortchanging 
Girls: Executive Summary). In the fall of 1990, AAUW com- 
missioned a national survey of almost 3,000 children (2,374 
girls and 600 boys). The survey included 92 questions relat- 
ing to children’s self-esteem, educational experiences, inter- 
est in mathematics and science, and career aspirations. 
Reporting on this survey, AAUW related that there were 
substantial gender differences in these variables and that 
these differences expanded as children moved from elemen- 
tary school to middle school and high school. Ibid. Another 
study, conducted by the Educational Testing Service, found 
gender differences in perceptions of mathematics talent 
increased as students progress through school. Ibid., p. 46 
(citing J. Dossey et al.. The Mathematics Report Card, 17-M- 
01 (Princeton, NJ: ETS, 1988)). See also NCES, Women in 
Mathematics and Science. 

110 AAUW, Shortchanging Girls: Executive Summary, p. 10. 

111 Ibid., p. 10. Girls could be underestimating their abilities 
in mathematics and science, since girls and boys participate 
at similar rates in most mathematics and science courses. 
See U.S. Department of Education, National Center for Edu- 
cation Statistics, The Condition of Education 1996, NCES 
96-304 (June 1996); National Science Foundation, Women, 
Minorities, and Persons with Disabilities in Science and 
Engineering, pp. 9, 111, 112, 137; AAUW, How Schools 
Shortchange Girls (New York: Marlowe & Co., 1995), pp. 
42-^4. 

112 AAUW, Shortchanging Girls: Executive Summary, p. 11. 

113 Ibid. 



Several studies have demonstrated that young women 
receive higher grades than men in high school and 
college science and mathematics courses. Despite this, 
Women tend to think that they are not performing 
Well; the opposite is true with men. This lack of self- 
confidence (or overconfidence in the case of men) is 
carried throughout life.^^'* 

The percentages of boys and girls who state 
that they enjoy math and science also fall be- 
tween elementary school and higher grades. 
During the elementary years, very similar pro- 
portions of girls and boys (81 and 84 percent, 
respectively), reported that they liked mathe- 
matics. By high school, however, girls’ interest in 
mathematics drops more than does boys’ inter- 
est. For instance, 61 percent and 72 percent of 
high school girls and boys, respectively, reported 
that they liked mathematics — a dechne of 20 
percentage points for girls, compared with 12 
percentage points for boys.^^® Similar gender dif- 
ferences exist with respect to interest in sci- 
ence. 

Overall, a circular relationship exits among a 
positive attitude toward mathematics and sci- 
ence, self-esteem, and career aspirations. Ac- 
cording to the AAUW, “students who appreciate 
these subjects tend to possess higher self-esteem, 
and students with greater self-worth tend to 
have an affinity for mathematics and science 
endeavors.”^ In turn, these students are more 
likely to prefer careers in occupations that will 
utilize these subjects. Thus, the AAUW identi- 
fied girls’ dechning sense of abihties (accurate or 



National Science Foundation, Women & Science: Cele- 
brating Achievements, Charting Challenges, March 1997, p. 
49. 

115 Ibid., p. 10. 

11^ For both boys and girls, the decline in interest in science 
between the elementary and secondary school years was 
smaller than for mathematics. However, a gender disparity 
was still evident: 75 percent of elementary school girls, com- 
pared with 82 percent of boys reported that they liked sci-. 
ence. By high school, there was a 12 percentage point de- 
cline (to 63 percent) in the share of females who expressed a 
liking for science, compared with only a 7 percentage point 
reduction (to 75 percent) among boys. The percentage of 
students with positive attitudes toward science declined 
more between elementary school and high school for girls 
(21 percentage points) than for boys (7 percentage points). 
Ibid., pp. 10-12. 

AAUW, Shortchanging Girls: Executive Summary, pp. 12, 

16. 

118 Ibid., p. 12. 

119 Ibid. 
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not) during adolescence as a critical educational 

concern.^20 

Boys and girls also have different attitudes 
toward technology. According to one author, boys 
and girls interact differently with technology. 
For example: 

Girls use technology as a way to connect with people 
and solve real-hfe problems, whereas boys view tech- 
nology as a way to extend their power, preferring 
computerized games and entertainment that build 
upon competition and contest. Males also find the 
workings of the technology itself as enthraUing as the 

uses of technology. ^21 

Differential interest and participation in 
math, science, and technological endeavors ulti- 
mately results in disparities in career options 
and lifetime earnings. Boys are encouraged to 
enter lucrative, growing fields such as engi- 
neering and computer science. Girls are not en- 
couraged equally .122 Such disparities could be 
diminished through stronger enforcement of Ti- 
tle IX, including improved technical assistance, 
outreach, and education. 

Socialization and Stereotypes 

A 1999 television advertisement campaign for 
a hospital showed a httle girl with stomach 
pains. After undergoing numerous tests and 
seeing several speciahsts, it was discovered that 
the cause of her pain was algebra. The adver- 
tisement campaign was criticized for perpetuat- 



*20 Ibid., p. 7. The AAUW surve/s results with respect to 
students' attitudes toward science are supported by the 1990 
National Assessment of Educational Progress (NAEP) Sci- 
ence Proficiency Assessment, which asked students at three 
grade levels (4th, 8th, and 11th grades) to respond to a basic 
attitudinal question: “Do you like science?” At the fourth- 
grade level, girls and boys seemed to have equal liking for 
science: approximately 80 percent of students (78 percent of 
girls and 81 percent of boys) responded affirmatively. NCES, 
The 1990 Science Report Card, pp. 80-81, However, older 
children's responses were consistent with the AAUW sur- 
vey's findings. Interest in science fell for students of both 
genders, but fell more for girls. By eighth grade, a signifi- 
cantly higher proportion of male (72 percent) than female 
(64 percent) NAEP participants responded that they liked 
science. By 11th grade, only 57 percent of girls reported that 
they liked science — a substantially lower percentage than 
the 74 percent of their male counterparts. Ibid. 

*2* * Steve M. Dorman, “Technology and the Gender Gap,” 
Journal of School Health, vol. 68, no. 4 (April 1998), p. 165. 

*22 Julia Steiny, “Edwatch: Women Overcoming Job Barri- 
ers — ^Yo, girls! Listen Up!” The Providence Journal-Bulletin, 
Apr. 5, 1998, p. IH. 



ing a negative stereotype of girls' ability (or in- 
ability) to cope with mathematics. Although 
eventually the hospital stopped showing the 
commercial, it planned to conduct focus groups 
to determine whether the advertisement should 
be used. ^23 Unfortunately, much of society is the 
same way — only after much thought and consul- 
tation does it realize the pervasiveness of the 
negative stereotypes it perpetuates, often too 
late to reverse the consequences. 

According to the Department of Education, 
girls and boys differ in their career aspirations 
as early as the eighth grade . ^24 Through sociah- 
zation, children learn how society expects them 
to behave and interact with others. Parents, 
teachers, peers, and media are among the pri- 
mary agents of socialization. For example, par- 
ents who allow their sons more freedom than 
their daughters teach boys io be adventurous 
and independent, while girls learn the impor- 
tance of staying at home.^25 Further, although 
girls often have scientific aspirations at young 
ages, as they mature they often are sociahzed 
into traditional female roles. Gender-role sociah- 
zation and gender-specific stereotypes teach 
children that certain occupations are not open to 
them and, for example, that girls are not capable 
of becoming engineers. ^26 Often unconsciously, 
society encourages children to adhere to stereo- 
t}q)ical roles and internalize negative views 
about gender, race, and ethnicity. Boys are en- 
couraged to learn about abstract concepts in 
math and science and play with action toys, and 
are rewarded for aggressive behavior; girls are 
taught to be passive and caring and to express 
themselves orally and in writing. 127 
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Publishing Center, Gender-Fair Math (Newton, MA: Educa- 
tion Development Center, Inc., 1995), p. 2; Bridget Murray, 
“Boys to Men: Emotional Miseducation,” APA Monitor On- 



The National Science Foundation noted that 
the many negative stereotypes of women in 
science continue to pervade our society and 
negatively affect girls’ perceptions of their own 
abilities and interests. These stereotypes are 
reinforced in schools and continue into college 
and careers. NSF states: 

Girls often receive subtle feedback from parents, 
teachers, friends, and the community that steers 
them away from the sciences, especially engineering. 
Some young women receive the message that there is 
a mismatch between being feminine and pursuing 
interests in technical areas. 

Researchers have noted that the labeling of 
certain areas and occupations as “male,” such as 
science, math, and engineering, affects interest 
in and exposure to those areas, a brochure 
developed by the WEEA publishing center notes 
that gender-role stereotyping causes girls to take 
courses other than math and science, beginning 
in middle school. According to the brochure: 

Math anxiety and technophobia are learned responses 
that begin at home. We are taught stereotypes by our 
famihes, the media, teachers, peers, and textbooks. 
As girls reach adolescence, the stereotype about math 
being only for males is one of the powerful barriers 
that prevents many girls from becoming interested in 
mathematics. 

Researchers note that “[m]any factors con- 
spire to encourage girls and women to believe 
that science and engineering are not appropriate 
fields for them, and to sabotage their confidence 
in their abihty to succeed at science and mathe- 
matics.”^32 Parents, teachers, counselors, peers, 
the media, and other people and institutions aid 
in the socialization of children, which often re- 
sults in socialization into stereotypical gender 
roles. According to one author: 
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In the process of growing up we imagine ourselves as 
medical doctors healing the sick, astronauts walking 
on the moon, and inyentors on the cutting edge of 
technology. We are captivated by movies and televi- 
sion shows with scientific themes. Whereas the reali- 
ties of everyday life constrain our thinking, science 
offers us endless possibilities. Science invites us to 
dream. For girls, this is at the level of a true fantasy 
because there are few visible examples of successful 
women scientists. Boys, however, grow up surrounded 
by men in positions of authority and leadership, 
which instills within them a sense of entitlement that 
is largely absent for girls. Thus, for boys, the dream is 
not a fantasy; it is solidly within their grasp. i33 

In a study of self-esteem and self-evaluations 
of confidence, a team of researchers found that 
as girls grow older, they tend to hold more 
stereotypic attitudes. Peer pressure magnifies 
negative stereotypes about appropriate behavior 
for girls. Not wishing to be viewed as assertive, 
unfeminine, or “studious,” adolescent girls often 
mask their intelhgence and engage in activities 
in which girls are expected to participate. A 
DOEd brochure on encouraging girls in math 
and science stated that high school girls who 
consider themselves to be good in math tend to 
see math as a male-dominated field and view 
mathematicians and scientists as “ ‘nerds,’ ‘social 
outcasts,’ and ‘loners.’ ”^35 Thus, the girls who do 
challenge stereotypes and participate in math 
and science endeavors face multiple barriers 
“entering the stigmatized culture of nerds, and 
then being an oddity among her fellow nerds 
because of gender.”^36 

Boys, too, are limited in their choices because 
of sociahzation: 

At a time when girls are questioning the status quo 
and revising old rules, schoolboys seem locked in the 
past. From leisure activities to courses and career 
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planning, inflexible codes channel them into rigidly 
defined roles. 

Such rigidly defined roles may have a negative 
effect on a boy’s educational progress. For exam- 
ple, one study found that boys who are encour- 
aged to undertake traditional male roles, such as 
participating in sports, are likely to experience 
few rewards from access to mathematics and 
science classes. However, boys (and girls) who 
are introduced to nontraditional activities, such 
as cheerleading (or varsity sports for girls), ex- 
perience achievement in other areas as well.^^® 
Similarly, girls who are exposed to less tradi- 
tional attitudes toward women’s roles have 
higher self-esteem and, consequently, higher 
achievement in nontraditionally female pursuits, 
such as math, science, and technology. ^^9 

Although gender stereotypes have become 
less inflexible, historical assumptions, such as 
“math is not for girls” and “women should not 
reveal their intelhgence,” continue to have an 
effect on women’s achievement and interest in 
math and science. One researcher stated: 

Throughout their learning girls are encouraged to be 
passive, caring, to take no risks, and to defer to male 
voices in the public discussion. They are also given 
the message that math is for males. Such an orienta- 
tion obviously has an impact on how they learn and 
behave in school. 

Further, women are socialized to avoid risk, 
which may be a source of their unwillingness to 
participate in discussions on math and science 
concepts or to learn new technology. In addition, 
math, science, and technology careers may be 
seen as “risky business for females.”^^^ 

Additionally, many assume that women can- 
not handle the competitive nature of science and 
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technology occupations. ^^3 According to one 
author, women who attempt to enter math and 
science careers “are silenced at each point along 
the scientific career track” and/or feel that they 
have to be “spectacular just to be considered av- 
erage.”^^^ According to this author, women who 
remain in math and science occupations learn to 
be unobtrusive, acquiescent, and submissive. 

However, many professional women, espe- 
cially those in mathematics and science fields, 
report strong encouragement from parents, 
teachers, and other role models. Other women 
in. math and science fields report having had a 
nontraditional or gender-neutral upbringing. 
This suggests that exposure to new ideas and 
activities can broaden women’s experiences and 
open doors to new opportunities. Indeed, the 
experiences of women in competitive sports, 
higher education, and nontraditional fields sug- 
gest that, given equal opportunity, women can 
contribute to and excel in such areas. 

Self-Esteem 

Between 1997 and 1999, the American Asso- 
ciation of University Women conducted “Sister- 
to-Sister Summits” with adolescent girls, focus- 
ing on school and societal issues facing girls to- 
day. Among the most pressing issues were 
“image and appearance” and low self-esteem. 
The girls in the AAUW summits cited gender- 
role stereotyping, racism, sexism, media images, 
and lack of teacher and peer support as sources 
of low self-esteem.^^® Inability to live up to socie- 
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tal expectations not only leads to a low self- 
image, but trying to meet unrealistic expecta- 
tions steers girls away from endeavors that they 
feel society does not wish them to undertake. As 
stated by one summit participant, “[girls] 
shouldn’t have to change to fit what other people 
want.”i5i Yet, for the most part, they feel they 
have to adapt to others’ expectations. 

In a study of female students in a college- 
level mathematics methodology course for edu- 
cation majors, a researcher found that a recur- 
ring theme in discussions with the subjects was 
“how, in relation to mathematics, their self- 
worth had become diminished over the years, 
how particvdar teachers had shattered self- 
confidence, and how lack of success had de- 
stroyed their self-esteem. ”^52 Several authors 
have noted that a lack of confidence and self- 
esteem is caused by, and at the same time hin- 
ders, performance in math and science classes. ^^3 
According to one author: 

One of the most troubling features of dysfunctional 
attitudes toward mathematics is the loss of self- 
esteem. Embedded in [a female student’s] comment, 
“Who wants to feel stupid all of the time?”, are feel- 
ings of helplessness and despair. While it must be 
acknowledged that some gains have been made in 
helping women feel more confident and comfortable in 
the field of mathematics, we are still a long way from 
removing the well-established classroom barriers and 
practices, as well as the societal biases which make it 
impossible for female students to function on an equal 
footing with their male colleagues. 

The AAUW and other researchers have found 
that, by the time they reached adolescence, girls 
have low self-esteem and self-confidence in their 
abilities in mathematics and science. This is 
attributed to girls’ lesser participation in 
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advanced mathematics and science and to 
treatment received by girls and boys in school. 

Research has shown that self-esteem de- 
creases for both boys and girls between elemen- 
tary and middle school. However, the decrease is 
larger for girls. ^56 According to the AAUW, 
physical changes associated with adolescence are 
hnked to changes in self-esteem. Boys view such 
changes as positive — they are growing bigger 
and stronger. Girls, however, view such changes 
as negative, “reinforcing their declining self- 
esteem and gender stereotypes.” ^^7 The AAUW 
also reported other research that appears to in- 
dicate that girls tend to have higher expectations 
of failure and lower self-confidence when en- 
countering novel academic situations than do 
similarly qualified boys.^^s Furthermore, girls 
are more likely to attribute their successes to 
luck, whereas boys tend to credit their abili- 
ties. 

Other studies have suggested that self- 
esteem is lower for women than for men in col- 
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lege and graduate school as well. One author 
cited several studies that found that despite 
similar grades, female students had lower self- 
estimates of their intelligence and self-worth. 
According to this author, studies conducted at 
Stanford University and the Massachusetts In- 
stitute of Technology found that men and women 
have different perceptions of themselves and 
their abilities. These studies also found that 
compared with white males, female, foreign, and 
minority students are affected more by feelings 
of powerlessness, pressure, and isolation. 

As self-esteem decreases, so does students’ 
confidence in their abilities. As confidence in 
their math abilities decreases, girls are less 
likely to enjoy math. According to the AAUW, 
both boys and girls who hke math and science 
have greater self-esteem than students who re- 
port not liking math. Further, those who state 
that they like math and science are more hkely 
to state that they want careers as doctors, scien- 
tists, and teachers. Thus, increased self-esteem 
and confidence are hnked to career aspirations 
and outcomes. Self-doubts and anxieties about 
academic performance can become “self-fulfilling 
prophecies.”i®3 Students’ expectations that they 
will not do well in math or science may affect the 
grades they receive. Lack of self-confidence 
may lead a student to overestimate the difficulty 
of certain classes, or lead to the conclusion that 
college is too difficult or competitive, further 
hmiting his or her opportunities. 

Learning Styles 

One explanation for girls’ reported lack of 
interest in mathematics and science is that they 
may not perceive these subjects as relevant or 
meaningful to their fives. The principles in 
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math courses, in particular, often are not pre- 
sented in a way that can be related to everyday 
i fife;!®'^ In addition, teaching styles often do not 
recognize gender differences in ways of learning 
and understanding. 16® 

Certainly not all girls (or boys) learn in the 
same way, but researchers have suggested that 
generally boys and girls tend to learn differ- 
ently, Thus, if teaching styles are tailored to 
boys’ ways of learning and understanding, girls 
may be adversely affected. For example, girls 
prefer a more conversational style, focusing on 
group consensus and the interrelationship of 
thoughts and actions. Comparatively, boys learn 
through argument and individual activity. 
Nonetheless, many classroom situations encour- 
age independent thinking, discussion of abstract 
concepts, dominance, and competition, thus de- 
valuing other ways of learning that include mu- 
tual support, collaboration, and practical appli- 
cation of knowledge.*'^* Teaching styles that em- 
ploy a learning style other than a student’s pre- 
ferred way of learning cause the learning experi- 
ence to be less enjoyable and less successful for 
that student.i '^2 

In January 1998, in a speech at the confer- 
ence of the American Math Society and the 
American Mathematical Association, Secretary 
of Education Richard Riley offered the following 
suggestions to these associations’ members for 
improving the quality of mathematics instruction: 

• Make it a priority to prepare elementary and 
secondary school teachers to teach mathe- 
matics. 

• Improve the curriculum and teaching meth- 
ods used in undergraduate math courses. 

• Create partnerships with colleges, universi- 
ties, teachers, museums, technology centers, 
businesses, and other community institu- 
tions to “take advantage of the other learn- 
ing resources that are out there and help 
students see new ways that mathematics 
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and other learning is applicable to daily 

life."i73 

On the 30th anniversary of the landing of the 
Apollo 11 on the moon, Secretary Riley an- 
nounced that former astronaut, John Glenn, 
would head the newly created National Commis- 
sion on Mathematics and Science Teaching for 
the 21st Century. According to the Secretary: 

We know more clearly than ever today the critical role 
that taking challenging mathematics and science 
classes can have in the development of a young per- 
son’s mind. From the earliest years of learning 
through high school, math and science classes are 
doorways to higher knowledge and future success. 

A student who is not taught the potential, meaning, 
and magic of mathematics and science is a student 
who is denied the opportunity of broader learning and 
exploration, whose dreams can go unfulfilled, and 
whose future is limited. 

But to learn and to appreciate these critical subjects, 
a student needs the wise guidance, strong hand, and 
nurturing qualities of a well-prepared and committed 
teacher. 

Counseling and Role Models 

In a study of women who are working in sci- 
ence and engineering occupations, a researcher 
noted that the encouragement of parents, teach- 
ers, and mentors was crucial to their entering 
math and science fields. Another author noted 
that "sensitive and accessible advising is crucial” 
for women's success in math and science 
fields. As such, that author recommends that 
all students should have access to counseHng 
and academic help on a regular basis, and that 
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mathematics faculty should be available to pro- 
vide such assistance. 

A 1994 poll conducted for the National Action 
Council for Minorities in Engineering suggested 
both middle school and high school girls believe 
they are more likely than their male counter- 
parts to be encouraged to pursue advanced 
mathematics and science courses by parents, 
guardians, and other adults outside of school, as 
well as by teachers, guidance counselors, and 
other school personnel, por instance, among 
9th to 11th graders, 70 percent of girls and 68 
percent of boys reported being encouraged by 
their parents to take more advanced mathemat- 
ics and science classes; 64 percent of girls and 58 
percent of boys were encouraged by their teach- 
ers; 52 percent of girls and 40 percent of boys 
were encouraged by their guidance counselors. ^79 
However, other researchers have argued that 
women in science- and math-related graduate 
programs receive httle support from colleagues, 
professors, mentors, and peers. One author cited 
several studies finding: 

• Fewer women than men are research assis- 
tants. 

• Female students have less prominent men- 
tors than male students. 

• There is less contact between male advisors 
and female students than between male ad- 
visors and male students. 
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• Advisors have lower expectations for female 
students and are reluctant to criticize or 
provide feedback to women. 

• Female students are not well integrated into 
the student network, are left out of social ac* 
tivities and social networks, and are not pro* 
vided the informal skills necessary for suc- 
cess in scientific careers. 

Given barriers such as these, it is important to 
ensure that all students have equal access to 
appropriate education and career counseling and 
mentoring, and that the advice they receive is 
gender neutral and useful to them in making 
lifelong decisions. 

Discrimination and Sexual Harassment 

Several authors have found that in addition 
to sociahzation, self-esteem, family, and other 
factors that can influence women's interest and 
participation in math and science, structural 
barriers also persist. Even when women have 
the educational resources to succeed, discrimina- 
tion, sexual harassment, and stereotypes steer 
women away from math and science careers, or 
cause them to abandon such careers once they 
have embarked upon them.^®^ Those who remain 
in math and science careers often feel isolated.^®® 
A report by the Committee on Women in Sci- 
ence and Engineering of the National Research 
Council noted several barriers women face in 
science and engineering occupations: 

Limited access is the first hurdle faced by women 
seeking industrial jobs in science and engineering. 
While progress has been made in this area in recent 
years, common recruitment and hiring practices that 
make extensive use of traditional networks often 
overlook the available pool of women. Once on the job, 
many women find paternalism, sexual harassment, 
allegations of reverse discrimination, different stan- 
dards for judging the work of men and women, lower 
salary relative to their male peers, inequitable job 
assignments, and other aspects of a male-oriented 
culture that are hostile to women. Women to a 
greater extent than men find limited opportunities for 
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advancement, particularly for moving into manage- 
ment positions. 

Sexual harassment and discrimination also 
occur in the school setting. Sexual harassment in 
schools disproportionately affects girls, has a 
negative effect on students’ educational experi- 
ences, and denies them equal educational oppor- 
tunity.^®® Women may encounter sexual harass- 
ment in the form of hostihty from male peers or 
male faculty at the college level. ^®® 

Sexual harassment and its psychological con- 
sequences may present barriers to equal partici- 
pation in male-dominated classrooms and fields 
of study. Researchers have noted that the conse- 
quences of sexual harassment include decreased 
class participation, lower grades, and difficulty 
paying attention in class. i®"^ According to one 
legal commentator: 

Title IX regulations authorize affirmative action to 
overcome “the effects of conditions which resulted in 
limited participation” by women. It is necessary, 
therefore, to investigate the extent to which sexual 
harassment and assault limit the participation of 
women in campus life. In addressing this question, it 
is important, first, to understand the prevalence of 
sexual harassment and assault on college campuses, 
and second, to consider the extent to which these in- 
cidents affect women’s participation in education.^®® 

OCR has identified sexual and racial 
harassment as priority areas in its Strategic 
Plan and has produced technical assistance 
documents on these topics. ^®® According to 
DOEd: 
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Sexual harassment of students is a real and serious 
problem in education at all levels, including elemen- 
tary and secondary schools as well as colleges and 
universities. It can affect any student, regardless of 
sex, race, or age. Sexual harassment can threaten a 
student’s physical or emotional well-being, influence 
how well a student does in school, and make it diffi- 
cult for a student to achieve his or her career goals. 

Thus, if, as research studies suggest, sexual 
harassment occurs in math, science, and 
technology education, OCR must focus on these 
areas to prevent the discouragement of girls 
from these crucial fields. 

A Study of Gender Gaps in Two Contexts 

There are a multitude of educational issues 
that can and should be investigated for the exis- 
tence of '‘gender gaps.* *' The perceived disinterest 
and underperformance by females in computer 
science and technology, and the perceived un- 
derachievement by males in reading, are areas 
currently mentioned in news reports and educa- 
tional literature that require our attention. In 
this section, the Commission examines some of 
the latest research on these two topics. 

Gender Gaps in Computer Science and 
Technoiogy 

In elementary and secondary schools, girls 
are not as likely as boys to participate in 
activities that promote the use of technology and 
computers, and are less likely to use computers 
as they grow older. According to the National 
Science Foundation (NSF), “[gjirls with limited 
experience about technology, particularly 
information technologies, are at a disadvantage 
when they reach the undergraduate level and 
beyond .”^®2 a statement concerning the 
Higher Education Act of 1998, Congresswoman 
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Connie Morelia noted: “While women are 

becoming more commonplace in the medical 
profession, they are still being nudged away 
from technology, from attitudes at colleges and 
universities to the cultures found in computer 

companies.'’^®3 

While gender differences in mathematics and 
science participation and achievement have nar- 
rowed, the gender gap in technology continues to 
be significant. Software designed and marketed 
to target boys, boys' more extensive use of com- 
puters in and out of school, the disproportionate 
number of male candidates for higher education 
degrees in technology, and the notable difference 
in the number of males and females in technol- 
ogy-related fields perpetuate the idea that tech- 
nology is exclusively for males. However, consid- 
ering that computers themselves are not biased 
toward one gender, there is no reason why pro- 
grams, education, and training cannot help to 
decrease the gender gap in technology. 

Overall, schools have made much progress in 
incorporating technology into their programs. 
For example, the AAUW reports that 65 percent 
of pubhc schools in the United States had Inter- 
net access in 1996.^®"* However, reports suggest 
that girls “tend to have a more circumscribed, 
hmited, and cautious interaction with technology 
than boys — ^both within and outside of school.”^®® 
Girls tend to take data-entry and word- 
processing courses; few girls are found in com- 
puter programming and theory or graphic arts 
and computer-aided design classes — subjects 
that could lead to stimulating and high-income 
careers.^®® 

The AAUW found that boys outnumber girls 
in computer science and computer design 
classes, and the gender gap widens from junior 
high to high school. The AAUW also noted that 
girls from all ethnic groups rate themselves 
lower on counter ability and have lower com- 
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puter self-confidence than do boys.^9'^ Similarly, 
the National Coalition for Women and Girls in 
Education noted that, although more girls are 
using computers, girls use computers less than 
boys, and computer clubs and contests are 
“overwhelmingly male/’^^® Both the coalition and 
the AAUW note that there are few positive fe- 
male role models or messages in computer 
games and software. Such programs reinforce 
gender stereotypes and biases. 

Software: A Child's Introduction to Technology 

Video and software games often function as a 
child’s introduction to computer technology . 201 
Nearly 85 percent of the revenues of the $12 bil- 
lion technical toy and video game markets come 
from purchases by boys or for boys .202 Relatively 
little software has been written with girls as a 
target market. Most of the software designed for 
girls seems to reinforce gender stereotypes of 
males as active and involved and females as pas- 
sive and disengaged. In 1997, the National Coa- 
lition for Women and Girls in Education criti- 
cized the existing software for girls, stating: 
“Although software companies are now market- 
ing to girls, the games often rely on sexist plots 
such as mall shopping and nabbing a boy- 
friend. ”203 Many experts in the software industry 
agree that there is a lack of good software for 
girls, especially when it comes to offering the 
math and science instruction girls need to stay 

competitive: 204 

A growing number of studies report that boys 
and girls interact with technology differently. 
While boys want to “duel with the machine . . . 
girls like software that doesn’t really have win- 
ners or losers, that gives them the opportunity to 
explore (one of the reasons they enjoy the Inter- 



*07 AAUW, Gender Gaps, Executive Summary, p. 4. 

*08 National Coalition for Women and Girls in Education, 
Title IX at 25, p. 30. 

*09 AAUW, Gender Gaps, Executive Summary, p. 4; National 
Coalition for Women and Girls in Education, Title IX at 25, 
p. 30. 

200 AAUW, Gender Gaps, Executive Summary, p. 4. 

20 * Jane Swanson, “Opening a Market; Tech Toys for Girls,” 
Playthings, December 1998, p. 68. 

202 Ibid., p. 68. 

208 National Coalition for Women and Girls in Education, 
Title IX at 25, p. 30. 

204 Ibid., p. 18. 



net so much) and that has several solutions.”205 
A 9-month poll of 1,200 families showed that, as 
girls grow, they use their personal computers 
“for word processing and to build learning skills, 
while boys use them mostly for games.”206 Girls 
view technology as a way to connect with others 
and solve real-life problems. In one study, when 
asked to imagine a futuristic invention, adoles- 
cent girls mentioned a type of computer that 
“could detect sadness and offer words of comfort” 
and a medallion “used to communicate with oth- 
ers and transport people at the press of a but- 
ton. ” 20 ? Male participants in the same study 
viewed technology as an extension of their 
power: their inventions involved “absolute con- 
trol, tremendous speed, and unlimited knowl- 
edge . ”208 Additionally, unlike females, males 
found the workings of computers as interesting 
as the use of the devices . 200 

As a result of these different preferences, and 
a market that caters to the tastes of boys, girls 
may not find the software targeted at boys very 
interesting, possibly deterring girls from starting 
to use computers at a young age. Until recently, 
the male-dominated software industry had seen 
such incredible growth marketing only to boys 
that there seemed no reason to change its strat- 
egy .210 However, with a decline in the growth 
rate in the industry, companies have started to 
look for new markets and audiences, including 
girls. 211 Unfortunately, the software often re- 
flected the stereotypical ideas of what girls 
would be interested in while at the same time 
demonstrating the demand for girl-oriented 
software. For example, the success of the Barbie 
Fashion Designer CD-ROM in the mid-1990s 
proved to the software industry that a market 
for girls’ products did indeed exist. A number of 
women have since decided to make sure there 
are good software products for girls on the mar- 
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ket by becoming involved in the development 
and marketing of software . 212 The combination of 
these factors has led to an incipient increase in 
the number of software and Internet products 
targeted at girls between the ages of 6 and I 6.213 

Despite this increase in software for girls, 
many criticize the “fluff factor” and the potential 
for the reinforcement of stereotypes with the 
new programs . 214 HER Interactive received criti- 
cism for its focus on stereotypically “girlish” pas- 
times like boys, shopping, makeup, and dating; 
but their newest line offers girls interactive, 
more challenging mysteries “that appeal to girls* 
intellects with puzzles, problems, and brainteas- 
ers, and to their emotions through fostering care 
for the story characters.” 2 is por instance. Purple 
Moon, a pubhsher catering to girls in the 8- to 
12-age range, offers software that deals with 
“feelings, friendships, famihes, and tough deci- 
sions — issues that the company*s research says 
girls are interested in.”2i6 The newest line in- 
cludes a “creativity component where girls can 
take matters into their own hands by making 
their own characters and adventures,” and there 
is also a new line of products with adventures 
built around sports. 21'? Without software that 
caters to females* preferences and styles of using 
computers, while at the same time avoiding the 
reinforcement of stereotypical gender roles and 
hobbies, the initial engagement of girls in tech- 
nology will continue to be difficult. 

Experiences with Technoiogy 

Out-of-School Experience. A 1984 study by 
the U.S. Department of Education showed that 
at that time, 17 percent of boys and 9 percent of 
girls used a computer at home .218 In 1993, 27 
percent of both boys and girls reported using a 
computer at home, but boys were twice as likely 
as girls to use computers daily. 2 i 9 In 1996, the 
Roper Youth Report found that 55 percent of 6- 



212 Ibid. 

2^3 Susan McLester, “Girls and Technology: What’s the 
Story?” Technology and Learning, October 1998, p. 18. 

214 Ibid. 

215 Ibid. 

216 Ibid. 

217 Ibid. 

216 “Computing Computer Use by Girls,” SL Petersburg 
Times, Mar. 6, 1996, p. 2D. 

219 Ibid. 



to 7-year-olds, 72 percent of 8- to 12-year-olds, 
and 67 percent of teenagers reported computer 
use during the previous 30 days. 220 Boys and 
girls reported using computers for an equal 
amount of time; however, boys were more likely 
to use computers at home, while girls were more 
hkely to use computers only at school.221 A 9- 
month study of 1,200 families done by 
FIND/SVP and Grunwald Associates found that 
girls actually spend more time than boys using 
computers at home until they reach the fourth 
grade. 222 The survey reported that between kin- 
dergarten and third grade, girls on average 
spent 1 hour more than boys each week on their 
home computers . 223 However, a change occurs in 
grades four to six, with girls* usage dropping and 
boys* usage increasing.224 By the time they enter 
high school, girls spent 5.7 hours while boys 
spent 7.7 hours a week on the home computer. 22s 
In addition to more computer use at home, 
boys also attend summer computer camps in 
greater numbers than girls; are more likely to 
have their own computers; play more video and 
computer games than girls; and are more likely 
to see themselves “depicted (as male main char- 
acters) in these games .**226 

In-School Experience. Though there have 
not been any national studies done, many small 
studies in lower-level education have shown ob- 
vious gender differences in advanced computer 
course enrollments, free-time use of computers, 
computer club membership, and computer con- 
test participation. 22 v One study, though done in 
1985, still provides valuable insight into females* 
experiences with technology in middle school, 
considering that females continue to make up a 
small portion of computer classes today. The re- 
searcher noted that the high number of boys in 
these classes did not discourage females, but 
rather it was “the absence of their girlfriends” 
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that kept them away from such classes, with 
“their need for same-sex peers at this age appar- 
ently extremely strong.”228 The researcher also 
reported that girls had said “their girlfriends' 
lack of computing was far more powerful in dis- 
couraging their computer use than any other 

factor.”229 

A study of the University of Cahfornia at Los 
Angeles showed another obstacle girls face in 
computer classes. When 10- and 12-year-old boys 
and girls worked together in mixed teams on a 
technology project, boys “invested more energy 
in mastering technology, [while] girls were more 
concerned with orchestrating and organizing 
their groups.”23o The boys “tend[ed] to take over, 
often relegating girls to lower status tasks af- 
fording hmited access to new technologies.”23i 
Other studies have found similar trends of 
young boys taking over collaborative efforts in 
technology projects: one researcher observed 
that boys often used more aggressive tactics to 
gain control, like grabbing the mouse, while girls 
used “noncontact methods,” like verbal re- 
quests. ^32 

In the Digest of Education Statistics 1998, the 
U.S. Department of Education found that both 
male and female high school graduates in 1994 
received an average of 0.65 Carnegie units (one 
credit for the completion of a 1-year course) in 
computer science courses. ^33 However, such sta- 
tistics fail to reveal the types of computer 
courses males and females take. More male than 
female high school graduates in 1994 took full- 
year and half-year computer sciences courses 
and computer apphcations, while more females 
than males took clerical and data-entry classes — 
“the 1990s version of typing.”234 1998, 57 per- 
cent of the males and 43 percent of the females 
who took the SAT had had computer math 
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courses in high school.235 More males (55 per- 
cent) than females (45 percent) had taken com- 
puter programming, while more females (53 per- 
cent) than males (47 percent) had taken data 
processing.236 More females (57 percent) than 
males (43 percent) had taken word processing, 
and more females (54 percent) than males (46 
percent) had had no computer course work or 

experience. 237 

Only 18 percent of the students who took the 
Computer Science A and 12 percent of the stu- 
dents who took the Computer Science AB ad- 
vanced placement (AP) exams were female. 238 Of 
all the math- and science-related AP exams, the 
computer science tests had the biggest gender 
gap in participation rates.239 

The extensive use of computers in and out of 
school can have “a significant effect on students' 
attitudes and perceptions.”240 A survey of high 
school students showed that boys had higher 
ratings than girls on perceived competence with 
computers, positive attitudes toward computers, 
and perceived utility value of computers.24i Such 
perceptions and attitudes, whether positive or 
negative, can have a serious effect on a student's 
decision for future studies and careers. 

Computer Science and Technology Course 
Selection in Higher Education 

Of the 40,560 SAT takers in 1998 who 
planned for advanced standing in college courses 
in computer science, 72 percent were male while 
only 28 percent were female. 242 Of the 48,625 
students who planned to major in computer or 
information sciences once in college, 76 percent 
were male and 24 percent were female. 243 
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In 1995-1996, females earned roughly 27 
percent of both bachelor's and master's degrees 
in computer and information sciences, and 15 
percent of the doctorate degrees in this field.244 
White non-Hispanic, black non-Hispanic, His- 
panic, Asian, and American Indian women; each 
made up less than 15 percent of the total bache- 
lor's, master's, and doctorate degrees in, com- 
puter and information sciences conferred in 
1995-1996.245 Of all women in these groups, 
white non-Hispanic women received the highest 
percentage of each of these degrees. Over the 
last decade, women had increased their share of 
computer science doctorate degrees by one-third 
of a percent per year, and at this rate ‘‘women 
will achieve parity with men in 110 years."246 

Improving Computer Education 

With a software industry, computer classes 
from elementary school through higher educa- 
tion, and a work force completely dominated by 
males, yet another generation of females is 
growing up under the impression that technol- 
ogy is strictly for males. Technology experts are 
already pointing to warning signs of the de- 
creased interest of females in the field. While 
computer use among boys and girls is equal at a 
young age, it is not long before boys begin to 
have more hands-on experience with technology 
in and out of school. By high school, boys are en- 
rolled in more computer science coiorses than 
girls are, and in college, the gender gap in tech- 
nology widens, with more bachelor's, master's, 
and doctorate degrees awarded to males in com- 
puter science fields. 

Education and technology experts suggest 
several tips that can help girls get involved in 
technology: 

• Train teachers to become sensitive to inte- 
grating gender-eqmtable computer use in 
classroom activities and to design lessons 
that highlight the contributions of women in 
math, science, and technology. 

• Expose students to female mentors and role 
models in technology. 
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• Provide girls with opportunities for play and 
open-ended exploration on the computer. 

• Encourage parents to be supportive of girls' 
computer use and interest in technology. 

• Encourage girls' ownership of computers, 
which should lead to an increase in girls' use 
of computers at all levels.24? 

Indeed, there are examples of programs that can 
increase girls' and women's opportunities in 
technology fields. One case is the Computer Eq- 
uity Expert Project 1, wWch ran from 1990 to 
1993, providing 200 kindergarten through 12th- 
grade educators from every state with informa- 
tion about girls' avoidance of computing, math, 
and science, and training on how to change 
this.248 In less than a year and a half, this pro- 
gram led to promising results: 

• In New York, the ratio of girls to boys in the 
computer lab after school was 2:25 before the 
project. Now, it is 1:1. 

• In Oregon, programming went from 23 per- 
cent female before the project to 35 percent 
after. Advanced programming went from 0 
percent to 65 percent female. 

• In Pennsylvania, female enrollment in sev- 
eral computer classes increased by more 
than 10 percent. 

• In Kansas, female enrollment in advanced 
computer classes rose 134 percent. 

• In Virginia, the AP Pascal class went from 0 
percent to 50 percent female, and female 
membership in the computer club rose 30 

percent. 249 

Despite the unfortunate past and precarious 
present of females in technology, programs that 
take extra steps to encourage young women to 
experiment with technology provide promising 
results and hope for the future. 

Underachievement by Males in Reading 

Although this report focuses on math, sci- 
ence, and technology, it should be noted that the 
gender disparities are not one sided. According 
to the 1998 report of the AAUW: 
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Examining gender differences among boys and girls, 
across the curriculum, reflects of the goals of educa- 
tional equity research, which attempts to document 
different educational outcomes according to factors 
such as sex, race, or class, regardless of which group 
these differences favor. 

Critics argue that too much emphasis has been 
placed on programs favoring boys over girls, or 
that boys are the ones who are now being 
''shortchanged'* and "overlooked.”25i While boys 
and girls often have divergent interests, it is im- 
portant that all students are offered opportunities 
to explore other concepts and learn new ideas. 
Equal opportunity and participation, for both boys 
and girls, must be supported through encour- 
agement and the support of teachers, parents, 
counselors, and other role models and leaders. 

There are some areas in which boys do not 
fare as well as girls. Statistics show that boys 
are more likely than girls to fail a coiurse, repeat 
a grade, or drop out of school; boys and girls also 
differ in reading achievement.^sz in this case, it 
is the boys who continue to lag behind girls. 
Boys score below girls in reading and writing in 
the National Assessment of Educational Prog- 
ress at all age levels.253 For example, in 1996 the 
average score for reading achievement for boys 
at age 9 was 11 points lower than that of girls; at 
age 13, the score was 12 points lower for boys 
than for girls.254 According to the National Re- 
search Council, numerous studies have found 
more boys than girls to be reading disabled; 
however, when samples that are more represen- 
tative of the population are used, the ratio de- 
creases.255 Reasons for differences between girls 
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and boys in reading and communication skills 
have included: physical maturity, inappropriate 
reading materials, negative treatment, differen- 
tial treatment, and cultural factors.^se However, 
the National Institute of Child Health and Hu- 
man Development has noted: 

[R]eading disability affects boys and girls at roughly 
the same rate. Reading disabled boys, however, are 
more hkely to be referred for treatment, as they are 
more likely to get the teacher’s attention by misbe- 
having. Reading disabled girls may escape the 
teacher’s attention, as they may withdraw into quiet 

daydreaming. 257 

Other authors have noted that socialization 
and gender roles have an effect on boys* interest 
in reading. According to one review of the litera- 
ture: 

Early on in school, boys may begin associating read- 
ing as an activity that is inconsistent with the image 
of boyhood and maleness as it is stereotypically por- 
trayed in the popular culture. Indeed there is evi- 
dence that this stereotype influences the perceptions 
and instruction of teachers, both male and fern ale. 258 

To resolve this problem, researchers have sug- 
gested that teachers select books and teaching 
materials that provide positive male role models, 
as well as literature that appeals to and is rele- 
vant to the students.259 

Critics argue, however, that "[gjirls suffer 
silent losses, but boys* problems are loud enough 
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to be heard throughout the school/’^eo other 
words, the difficulties faced by boys in schools 
are “visible and public,” so schools invest time 
and resources into addressing these issues. 
This is because: 

Raised to be active, aggressive, and independent, boys 
enter schools that seem to want them to be quiet, 
passive, and conforming. In an uneasy compromise, 
many walk a tightrope between compliance and re- 
bellion. To keep the balance, schools go the extra mile 
for males and give them more resources and atten- 
tion. For some this isn't enough, however. They fail, 
are left behind, and never make it to graduation. Oth- 
ers become stars. They chmb to the head of the class 
only to discover increasing pressure and the steep 
price of success. 

Inequality in the classroom, regardless of who 
is disadvantaged, should be of great concern to 
our nation. It is the responsibility of the De- 
partment of Education to investigate such dis- 
parities and ehminate all forms of gender bias in 
schools. 

OCR’S Challenge: Ensuring 
Nondiscrimination through Title IX 

Although recent strides have been made, the 
struggle of women to attain equity in performance 



and participation in math, science, and technol- 
ogy is far from over. Disparities continue be- 
tween males and females at the secondary school 
and college levels, as well as in the labor force. 
Several of the factors affecting performance and 
participation in advanced math, science, and 
technology, such as attitudes, stereotypes, so- 
cialization, and self-esteem, do not directly raise 
Title IX enforcement issues. However, Title IX 
jurisdiction, and thus OCR enforcement author- 
ity, may be indicated where federally funded 
educational programs treat males and females 
differently. Disparities in access to instructional 
materials or facilities, parental notification 
about curricular or extracurricular activities, 
counseling, and testing all potentially raise Title 
IX issues. As the enforcer of equal opportunity in 
education, OCR has the obligation to investigate 
thoroughly any such complaints, as well as any 
other circumstances in which males and females 
are treated differently under a federally funded 
educational program. Although the eradication 
of sex discrimination will not guarantee that 
males and females perform and participate at 
the same levels in math, science, and technology, 
OCR's enforcement of Title IX is a necessary term 
in the equal educational opportunity formula. 



Sadker and Sadker, Failing at Fairness, p. 197. 

261 Ibid. 

262 Ibid., p. 198. 
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Chapter 3 



Trends in Mathematics, Science, and Technoiogy Education 
and Subsequent Empioyment for Giris and Women 



Math and Science Participation and 
Achievement in Elementary and 
Secondary School: A Gender Comparison 

Gender differences in mathematics and sci- 
ence participation and achievement and course 
taking are minimal at the elementary school 
level, but grow as students progress through 
high school.^ Differences between boys and girls 
in achievement and participation are significant 
because they may affect a student’s interest in 
certain areas, which ultimately may affect career 
decisions and options. Further, differences in 
achievement and participation can be an indica- 
tor of unequal access to courses and/or school 
resources. In addition, group differences in 
course taking, grades, and other measures of 
access and achievement may indicate the exis- 
tence of discrimination or may be the conse- 
quences of school pohcies, counseUng, student- 
teacher interaction, or other educational experi- 
ences that are not intended to discriminate 
against certain students based on race, ethnicity, 
sex, or other factors but nonetheless have a dis- 
parate impact on certain groups. 

Underrepresentation of girls in math and sci- 
ence courses in the elementary and secondary 
years will likely lead to a lack of interest in and 
underrepresentation in postsecondary math, sci- 
ence, and technology programs and careers. 
Somewhat lower enrollment in advanced math, 
science, and technology courses, and different 
experiences in those courses may cause the dif- 
ferences between boys’ and girls’ achievement on 



* Valerie E. Lee et al.. The Influence of School Climate on 
Gender Differences in the Achievement and Engagement of 
Young Adolescents (Washington, DC: American Association 
of University Women, 1996), p. 3. 



math and science achievement tests. Similar to 
underrepresentation of girls in advanced math, 
science, and technology courses, underrepresen- 
tation of females among the students with high 
achievement in math and science can ultimately 
affect careers and future wages. 

Statistics on course participation and 
achievement are necessarily hmited. With more 
than 58 million students in elementary and sec- 
ondary schools, and almost 17 million students 
in institutions of higher education,2 there is 
much ground to cover. The U.S. Department of 
Education (DOEd) conducts national surveys 
and studies of educational issues, including 
course taking and achievement.^ However, sta- 
tistics are only part of the story. Data on enroll- 
ment and outcomes can suggest patterns and 
trends in education, but cannot show exactly 
what is happening in terms of gender fairness and 
equal treatment of students. It is the responsibil- 
ity of DOEd’s Office for Civil Rights (OCR) to con- 
duct a detailed, thorough, and careful analysis of 
how the nation’s children, men, and women are 
educated to ensure equal access to education for 
all, particularly in areas that traditionally have 
been stereotypically male and female. 

Enrollment In Math and Science Courses 

Overall, boys and girls appear to exhibit 
similar course-taking patterns. However, boys 
continue to be found in greater proportions than 
girls in the technical computer, math, and sci- 



2 U.S. Department of Education, National Center for Educa- 
tion Statistics (NCES). Digest of Education Statistics 1998, 
NCES 1999-036 (May 1999), p. 11 , table 1 (hereafter cited as 
NCES. 1998 Digest). 

3 See generally ibid. 
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ence classes, such as advanced placement (AP) 
courses in these fields in high school. While girls 
are well represented in algebra, geometry, and 
calculus courses, they lag behind boys in taking 
computer math, computer programming, and other 
advanced technology courses. Girls are, however, 
more likely than boys to take data processing and 
word processing — stereotypicallyfemale fields. 

Elementary and Middle School 

During elementary school, all students re- 
ceive science and mathematics instruction to- 
gether. Therefore, it is not possible to examine 
course-taking behavior at this level.^ Middle 
school boys and girls, however, exhibit almost 
identical course -taking patterns. In 1992, middle 
school girls and boys had similar distributions 
among the various mathematics course options.® 
For instance, approximately 19 and 20 percent of 
girls and boys, respectively, were enrolled in al- 
gebra. Almost 50 percent of students of both 
genders participated in eighth-grade mathe- 
matics, and 28 percent of both boys and girls 
were enrolled in pre-algebra.® 

High School 

Differences in course enrollment patterns for 
boys and girls emerge in high school. Unfortu- 
nately, national estimates of course-taking pat- 
terns are limited. Because of differences in state 
requirements for graduation, the varying choices 
students have, and the milhons of students en- 
rolled in schools across the country, detailed 



^ National Science Foundation, Division of Research, 
Evaluation, and Communication, Directorate for Education 
and Human Resources, Indicators of Science and Mathemat- 
ics Education 1995, NSF 96-52 (1996), p. 37. James S. Dietz, 
associate program analyst, National Science Founda- 
tion/Education and Human Resources Directorate/Division 
of Research, Evaluation, and Communication, telephone 
interview, Feb. 18, 1997. In 1987, educational researchers 
reported that boys were more likely than equally able girls 
to be placed in high- ability mathematics groups. See Roslyn 
Arlin Mickleson, ”Why Does Jane Read and Write so Well? 
The Anomaly of Women's Achievement,” in Julia Wrigley, 
ed.. Education and Gender Equality (Bristol, PA: The 
Falmer Press, 1992), p. 153. In addition, data on grades of 
elementary and middle school girls and boys in mathematics 
and science were not available, so the grades of girls and 
boys could not be compared. 

5 U.S. Department of Education, National Center for Educa- 
tion Statistics, “NAEP Facts: Eighth Grade Algebra Course- 
Taking and Mathematics Proficiency,” February 1996, p. 2. 

6 Ibid. 



analyses of which students take which classes 
are not available for every school year. 



Table 3.1 

Math and Science Course Enrollment of 1994 
High School Graduates, by Gender 





Males 


Females 


Subject 


(%) 


(%) 



Mathematics 



Algebra 1 


64.7 


68.1 


Geometry 


68.3 


72.4 


Algebra II 


55.4 


61.6 


Trigonometry 


16.6 


17.8 


Analysis/pre-calculus 


16.3 


18.2 


Statistics/probability 


2.0 


2.1 


Calculus 


9.4 


9.1 


AP calculus 


7.2 


6.7 


Science 


Biology 


92.3 


94.7 


AP/honors biology 


4.0 


5.1 


Chemistry 


56.2 


58.7 


AP/honors chemistry 


4.1 


3.7 


Physics 


26.9 


22.0 


AP/honors physics 


3.0 


1.8 


Engineering 


0.4 


0.2 


Astronomy 


2.0 


1.5 


Geology/earth science 


22.8 


23.2 



Source: U.S. Department of Education, National Center for 
Education Statistics, Digest of Education Statistics 1998, NCES 
1999-036 (May 1999), p. 152, table 138. 



To provide poUcymakers with information on 
course -taking patterns and course offerings 
across the country, the Department of Education 
conducts the High School Transcript Study 
(HSTS)J The most recent data available from 
the HSTS are for students who graduated from 
high school in 1994. The HSTS was previously 
conducted in 1990 and 1987, The 1982 High 
School and Beyond study also collected informa- 
tion from survey participants* transcripts. The 
1994 HSTS incorporates information from 
25,000 transcripts from a nationally representa- 
tive sample of 340 schools.® 



7 U.S. Department of Education, National Center for Educa- 
tion Statistics, The 1994 High School Transcript Study 
Tabulations: Comparative Data on Credits Earned and 
Demographics for 1994, 1990, 1987, and 1982 High School 
Graduates, NCES 98-532 (rev. September 1998), p. 1-1. 

8 Ibid. 



^0 



34 



As shown in table 3.1, among 1994 high school 
graduates, girls were sHghtly more likely than 
boys to have taken most math courses, with the 
exception of calculus and AP calculus.^ In addition, 
slightly higher percentages of girls than boys were 
found in biology, AP/honors biology, chemistry, 
AP/honors chemistry, and geology/earth science. 

One area where boys continue to outpace 
girls is enrollment in physics courses. Among 
1994 graduates, boys had significantly higher 
completion rates of at least 1 year of physics (27 
percent) than girls (22 percent). The gender 
disparity had not changed since 1982, when ap- 
proximately 19 percent of male high school 
graduates and 10 percent of their female peers 
had completed physics. ^2 A study undertaken by 
the American Institute of Physics, however, in- 
dicates that girls are increasing their represen- 
tation among students enrolled in physics. 
Girls constituted 43 percent of high school phys- 
ics enrollment in 1993, up from 39 percent in 
1987. However, girls were a smaller fraction of 
physics students in more advanced classes. 



9 1994 is the most recent year for which statistics are avail- 
able on course enrollments by high school graduates. Data 
come from the 1994 High School Transcript Study; tabula- 
tions were prepared in October 1996. NCES, 1998 Digest, p. 
152, table 138. 

*0 Ibid. Note, however, that NCES does not indicate whether 
gender differences are statistically significant. Further, 
percentages represent only those courses that were taken in 
high school, not courses that were taken in middle school. 
For example, 93 percent of high school graduates had taken 
algebra I “before or during"’ high school, and 70 percent had 
taken geometry “before or during"’ high school. Ibid. There- 
fore, statistics for these courses may not accurately reveal 
gender differences. 

** Ibid.; U.S. Department of Education, National Center for 
Education Statistics, Condition of Education 1996, p. 100. 

*2 NCES, Condition of Education 1996, p. 100; National 
Science Foundation, Indicators of Science and Mathematics 
Education 1995; Division of Research, Evaluation, and 
Communication, Directorate for Education and Human Re- 
sources, National Science Foundation, The Learning Curve: 
What We Are Discovering about U.S. Science and Mathemat- 
ics Education, 1996, pp. 15—16; National Science Founda- 
tion, Women, Minorities, and Persons with Disabilities in 
Science and Engineering: 1998, p. 9. 

National Science Foundation, Women, Minorities, and 
Persons with Disabilities in Science and Engineering, pp. 9— 
10 (citing Michael Neuschatz and Lori Alpert, Ouercomin^ 
Inertia: High School Physics in the 1990s: Findings from the 
1993 Nationwide Survey of High School Physics Teachers 
(Ck)llege Park, MD; American Institute of Physics, 1995)). 

Ibid., pp. 9-10 (citing Neuschatz and Alpert, Overcoming 
Inertia). 



According to the Department of Education, 
male and female public high school 1994 gradu- 
ates earned an almost identical average number 
of Carnegie units (one credit for the completion 
of a 1-year course) in math and science. Females 
had a slight advantage in algebra or higher 
courses, biology, and chemistry. Males had a 
sight advantage in general science and physics. 
In 1994, more females than males took algebra I, 
geometry, algebra II, trigonometry, analysis/pre- 
calculus, and statistics/probability. More boys 
than girls took calculus and AP calculus. In all 
cases, the difference in percentages was less 
than 7 points. In 1994, more girls than boys en- 
rolled in biology, AP/honors biology, chemistry, 
and geology/earth science. More females than 
males had two credits in biology and chemistry. 
More males than females were in AP/honors 
chemistry, physics, AP/honors physics, engi- 
neering, and astronomy. More males than fe- 
males had three credits in biology, chemistry, 
and physics. In all cases, the difference in per- 
centages was less than 7 points. i^ is unclear 
whether these differences are statistically sig- 
nificant. Further analysis of differences between 
boys’ and girls’ experiences within these classes 
is also warranted. 

According to the College Board, more female 
SAT takers than male SAT takers in 1998 had 
taken pre-calculus, calculus, chemistry, and bi- 
ology (see table 3.2). In 1998, the percentage of 
males who had taken physics decreased from 
1997 while the percentage of females taking 
physics increased. In addition, there were more 
females than males in honors mathematics 
classes and honors natural sciences courses. 
However, girls continue to lag behind boys in 
experience with computers, computer program- 
ming courses, and computer math, is 



>5 NCES, 1998 Digest, p. 152, table 138. 

See chap. 2 for a discussion of the types of experiences, 
such as socialization and student-teacher interaction, that 
can affect students’ achievement and course taking. 

The College Board, “1997 Profile of Ck)llege-Bound Seniors 
National Report,” accessed at <http://www.collegeboard.org/ 
press/senior97>; the College Board, “1998 Profile of College- 
Bound Seniors National Report,” accessed at <http://www. 
collegeboard.org/sat/cbsenior/yrl998>. 

The Ck)llege Board, “1998 Profile of Ck)llege-Bound Seniors 
National Report.” 
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Table 3.2 

Self-Reported Math and Science Course Taking by 
College-Bound Seniors Taking the 1998 SAT, 
by Gender 


Males 


Females 


Subject 


(%) 


(%) 


Pre-calculus 


47 


53 


Calculus 


49 


51 


Chemistry 


45 


55 


Physics 


49 


51 


Biology 


45 


55 


Computer math 


57 


43 


Computer programming 


55 


45 


Data processing 


47 


53 


Word processing 


43 


57 


No computer courses or experience 


46 


54 


Source: U.S. Department of Education 


, National 


Center for 


Education Statistics, Digest of Education 
1999-036 (May 1999), p. 152. table l’38. 


Statistics 


1998, NCES 



These data suggest that girls who know that 
they will have the opportunity to go to college 
are taking the types of courses they need to suc- 
ceed in college. For example, in a national longi- 
tudinal survey, 12th-grade females seemed to 
give more practical reasons for taking their cur- 
rent mathematics and science classes. While 
more males than females said they took those 
classes because of interest and success in both 
subjects, females more often responded that they 
took the courses because they needed them for 
college or trade school, for a job after high 
school, or for advanced placement credit. More 
females than males reported that teachers, 
guidance counselors, parents, friends, or sibhngs 
had encouraged them to take the courses they 
were in.^® 

Thus, while college-bound women and men 
appear to be taking the courses they need, it is 
unclear that all women (and men) are being of- 
fered the guidance and support needed to suc- 
ceed in math and science.^® Data for all high 
school graduates, discussed above, indicate that 
gender disparities remain in the types of courses 
male and female students choose, suggesting 
that equal opportunity and strong encourage- 
ment are not standard ingredients in the high 
school curriculum. Further, the hmited data 



*9 NCES, 1998 Digest, p. 153, table 140. 
20 See chaps. 2 and 5. 
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available on course enrollment cannot clearly 
distinguish the quahty of education received — 
certainly a more qualitative approach is needed 
to determine if there is equal opportunity in 
math, science, and technology education. 

Achievement in Math and Science 

Course-taking patterns and experiences can 
affect students’ achievement in those subjects, 
and may reflect interest in those courses. As dis- 
cussed in chapter 2, access to courses and inter- 
est in areas is affected by several factors, in- 
cluding: gender-role sociahzation, self-esteem and 
confidence in one’s abihties, encouragement from 
teachers and counselors, student-teacher interac- 
tion, and harassment and discrimination .21 

Students’ achievement in a particular subject 
can be measured in a variety of ways. Stan- 
dardized achievement tests are used to compare 
students across grades, across schools, or across 
the country. In this section, several types of 
achievement tests are discussed to determine if 
there are differences in male and female scores 
across the varying types of tests. 

National Assessment of Educational Progress 

The National Assessment of Education Prog- 
ress (NAEP) is a congressionally mandated proj- 
ect of DOEd’s National Center for Education 
Statistics (NCES). The NAEP is the only nation- 
ally representative and continuing assessment of 
what students know and can do in various sub- 
ject areas .22 Since 1969, assessments have been 
done periodically in core subjects such as read- 
ing, writing, mathematics, and science. NAEP 
aims to be an integral part of the nation’s 
evaluation of the condition and progress of edu- 
cation and to provide objective information on 
student performance to pohcymakers at the na- 
tional, state, and local levels. The Commissioner 
of Education Statistics is responsible for provid- 
ing continuing reviews on NAEP, conducting 
vahdity studies of the examinations, and sohc- 
iting pubhc comment on NAEP’s usefxilness and 

conduct.23 



21 See chap. 2. 

22 U.S. Department of Education, National Center for Edu- 
cation Statistics, NAEP 1996: Mathematics Report Card for 
the Nation and the States, February 1997, p. 1. 

23 U.S. Department of Education, National Center for Edu- 
cation Statistics, NAEP 1992: Mathematics Report Card for 
the Nation and the States, April 1993, inside cover. 
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As shown below, by looking at NAEP scores 
several different ways, gender disparities be- 
come apparent. Thus, it is important that OCR, 
civil rights advocates, and educational research- 
ers look beyond simple scores to determine if 
gender differences in achievement are the result 
of unequal access. 

Math Achievement Overall, average math 
proficiency scores as measured by the NAEP 
have increased dxiring the 1990s. This is true for 
both boys and girls. Further, as shown in figure 
3.1, although 9-year-old girls had higher 
mathematics proficiency than boys in the 1970s 
and early 1980s, boys’ scores have surpassed 
girls’ in the 1990s.2^ Similarly, 13-year-old girls 
had somewhat higher math proficiency than 
boys in the 1970s. Since then, boys have received 
slightly higher math proficiency scores on the 
NAEP. 25 Seventeen-year-old males consistently 
have higher scores than females. 26 Not all of 
these results are statistically significant, yet 
they do indicate trends in achievement scores. 
For example, in 1990 and 1992, the differences 
between 17-year-old boys’ and girls’ scores were 
statistically significant. In 1996, only the differ- 
ence between 9-year-olds was statistically sig- 
nificant. 2*7 As boys’ scores become increasingly 
higher than girls’ scores, the differences may 
become statistically significant over time. Thus, 
it is important to determine, particularly at the 
ages at which differences are significant, if dis- 
parities are due to unequal access and/or biased 
policies and practices. 

Fxirther, significant disparities become ap- 
parent as the NAEP information on math profi- 
ciency are decomposed. For example, when con- 
sidering the percentage of boys and girls scoring 
at or above proficiency level, data from the 1996 
NAEP show statistically significant differences 
between boys and girls in foxirth- and eighth- 
grade math (9-year-olds and 13-year-olds).28 
Overall, boys outperformed girls nationally and 
in nine states on the NAEP foxirth- grade 
mathematics assessment. Twenty- foxir percent of 



24 NCES, 1998 Digest. 

25 Ibid. 

26 Ibid. 

27 NCES, NAEP 1996, p. 31. 

2® National Education Goals Panel, Mathematics and Sci- 
ence Achievement State by State, 1998 (Washington, DC: 
Government Printing Office, 1998), pp. 270-82. 



fourth-grade boys in the United States met or 
exceeded the proficiency level of the NAEP 
mathematics assessment in 1996, compared with 
only 19 percent of girls.2® Fewer female than 
male fovirth graders met the math proficiency 
level in Connecticut, the District of Columbia, 
Minnesota, Montana, New Jersey, Rhode Island, 
Utah, Washington, and Wisconsin.®® Eighth- 
grade boys outperformed girls on the NAEP 
math assessment in six states: Colorado, Ne- 
braska, North Carolina, South Carolina, Utah, 
and Virginia. Among 12th graders, nationally, 
18 percent of boys and 14 percent of girls scored 
at or above proficiency level in math. There were 
no significant differences between boys and girls 
of any age group who were at, above, or below 
basic math proficiency.®2 

Again, as the scores are fiirther decomposed, 
greater gender differences can be seen. As shown 
in table 3.3, boys and girls exhibit similar profi- 
ciency in certain areas, such as beginning skills 
and problem solving, but the gender gap widens 
as the tasks become more complex. 

Science Achievement Gender gaps are 
larger in science achievement scores than in 
math achievement scores. As shown in figure 
3.2, boys have consistently scored sHghtly higher 
than girls on NAEP science achievement tests.®® 
In 1996, gender differences in science 
achievement were statistically significant for 17- 
year-olds.®4 Among foxirth graders, girls’ 1996 
NAEP science scores were not significantly dif- 
ferent from boys’ scores. However, eighth-grade 
boys outperformed females in 19 states on the 
1996 NAEP science assessment.®^ 



2® Ibid., p. 12. 

3® Ibid., p. 270. 

3* Ibid., p. 275. 

32 NCES, NAEP 1996, pp. 52-53. 

33 NCES, 1998 Digest, p. 144. 

34 U.S. Department of Education, National Center for Edu- 
cation Statistics, NAEP 1996: Mathematics Report Card for 
the Nation and the States, May 1997, pp. 28-29. 

35 National Education Goals Panel, Mathematics and Sci- 
ence Achievement State by State, 1998, p. 279. The difference 
between girls’ and boys’ scores was significantly different in 
the following states: Alaska, Arkansas, (Colorado, Georgia, 
Louisiana, Maine, Massachusetts, Michigan, Minnesota, 
Missouri, Nebraska, New Mexico, New York, North Dakota, 
Oregon, Texas, Utah, Washington, and Wisconsin. Ibid. 
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Figure 3.1 

Average Mathematics Proficiency, by Age and Gender, 1973-1996 




Source: U.S. Department of Education, National Center for Education Statistics, Digest of Education Statistics 1998, NCES 1 999-036 
(May 1999), p. 136, table 120. 
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Figure 3.2 

Average Science Proficiency, by Age and Gender, 1973-1996 




Source: U.S. Department of Education, National Center for Education Statistics. Digest of Education Statistics 1998, NCES 1999-036 
(May 1999), p. 144, table 128. 
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Table 3.3 

Students at or above Selected NAEP Mathematics Proficiency Levels, by Gender, 1996 



Mathematics proficiency level 



Boys Girls 

(%) (%) 



9-year-olds 



Simple arithmetic facts 


99.1 


99.1 


Beginning skills and understanding 


82.5 


80.7 


Numerical operations and beginning problem solving 


32.7 


26.7 


Moderately complex procedures and reasoning 


2.0 


1.2 


13-year-olds 


Beginning skills and understanding 


98.7 


98.8 


Numerical operations and beginning problem solving 


79.8 


77.4 


Moderately complex procedures and reasoning 


23.0 


18.4 


Multi-step problem solving and algebra 


0.8 


0.5 


17-year-olds 


Beginning skills and understanding 


100.0 


100.0 


Numerical operations and beginning problem solving 


97.0 


96.7 


Moderately complex procedures and reasoning 


62.7 


57.6 


Multi-step problem solving and algebra 


9.5 


5.3 



Source: U.S. Department of Education, National Center for Education Statistics, Digest of Education 
Statistics 1998, NCES 1999-036 (May 1999), p. 137, 141. 



Table 3.4 

Students at or above Selected NAEP Science Proficiency Levels, by Gender, 1996 



Boys Girls 

Science proficiency level ^ ^ (%) 



9-year-olds 



Know everyday science facts 


96.9 


96.6 


Understand simple scientific principles 


76.8 


75.5 


Apply general scientific information 


33.9 


30.7 


Analyze scientific procedures and data 


5.2 


3.6 


13-year-olds 


Understand simple scientific principles 


93.2 


90.9 


Apply general scientific information 


61.7 


53.8 


Analyze scientific procedures and data 


15.5 


9.2 


Integrate specialized scientific information 


0.7 


0.2 


17-year-olds 


Understand simple scientific principles 


97.5 


98.1 


Apply general scientific information 


83.8 


83.7 


Analyze scientific procedures and data 


53.1 


43.9 


Integrate specialized scientific information 


14.2 


7.4 



Source: U.S. Department of Education, National Center for Education Statistics, Digest of Education 
Statistics 1998, NCES 1999-036 (May 1999), p. 142, table 126. 
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Similar to math scores, when decomposed, 
science scores show greater gender differences. 
As shown in table 3.4, 17-year-old boys are al- 
most twice as likely as 17-year-old girls to be at 
or above proficiency level in integrating special- 
ized scientific information. Similarly, 43.9 per- 
cent of girls, compared with 53.1 percent of boys, 
are proficient in analyzing scientific procedures 
and data.36 

Third International Mathematics and Science 
Study 

Conducted in 1995, the Third International 
Mathematics and Science Study (TIMSS) was a 
comprehensive comparative international study 
of a half-million students at five ^ade levels in 
41 countries.37 TIMSS data show that there was 
not a significant difference between girls and 
boys in fourth- or eighth-grade math achieve- 
ment or eighth-grade science achievement. How- 
ever, TIMSS data suggested that there was a 
gender gap in fourth-grade science achieve- 
ment.38 Although no gender gap in general 
mathematics knowledge was found, TIMSS data 
showed that in the United States in 1995 a gen- 
der gap existed in general knowledge of science, 
physics, and advanced mathematics. ^9 



NCES, 1998 Digest, p. 142. 

U.S. Department of Education, National Center for Edu- 
cation Statistics, “Pursuing Excellence: A Study of U.S. 
Eighth-Grade Mathematics and Science Teaching, Learning, 
Curriculum, and Achievement in International Context,” 
1996, Executive Summary, accessed at <http://www.nces.ed. 
gov/timss/97 198-2.html>. 

3® U.S. Department of Education, National Center for Edu- 
cation Statistics, “Pursuing Excellence: A Study of U.S. 
Fourth-Grade Mathematics and Science Achievement in 
International Context,” 1997, chap. 1, accessed at <http:// 
www.nces.ed.gov/timss/report/97255-l.html>; U.S. Depart- 
ment of Education, Office of Educational Research and Im- 
provement (OERI), Highlights from TIMSS: The Third In- 
ternational Mathematics and Science Study, NCES 1999-081 
(March 1999), p. 11. 

U.S. Department of Education, National Center for Edu- 
cation Statistics, “Pursuing Excellence: Initial Findings from 
the Third International Mathematics and Science Study 
(TIMSS); A Study of U.S. Twelfth-Grade Mathematics and 
Science Achievement in International Context,” chap. 2, 
accessed at <http://www.ncea.ed.gov/timas/twelfth/chap2. 
html#Math-How Well>; OERI, Highlights from TIMSS, p. 
11 . 



College Entrance Exams 

A variety of other standardized tests are used 
to assess student achievement and often are 
used for placement purposes to determine a stu- 
dent's suitability for college. The Scholastic As- 
sessment Tests are sponsored by the College En- 
trance Examination Board (College Board), and 
are developed and administered by the Educa- 
tional Testing Service (ETS). The SAT contains a 
verbal and a mathematics section. The SAT II 
tests are sponsored by the College Board and ad- 
ministered by the Educational Testing Service.^® 

According to the College Board, 12th-grade 
girls continue to outscore boys on verbal and 
writing tests, while boys score higher than girls 
on tests of natural science, mechanical skills, 
and mathematics.^^ As shown in table 3.5, since 
1972, males have scored higher than females on 
the math portion of the SAT I, scoring 36 points 
higher than females in 1999.^2 



College Entrance Examination Board and Educational 
Testing Service, SAT Program: Taking the SAT II Subject 
Tests, 1996, pp. 2-3. Tests related to mathematics and sci- 
ence are: Mathematics Level I (covering algebraic functions, 
basic trigonometry, elementary statistics, and plane and 
coordinate geometry); Mathematics Level IC (directed at 
students who are accustomed to using calculators in 
mathematics classes); Mathematics Level II C (covering solid 
geometry, functions, statistics and permutations, logic and 
proof, and elementary number theory); Biology (covering 
cellular and molecular biology, ecology, genetics, and evolu- 
tion and diversity); Chemistry (covering atomic and mo- 
lecular structures, states of matter, equilibrium and reac- 
tion rates, and laboratory procedures); Physics (covering 
mechanics, electricity and magnetism, waves, and relativ- 
ity). Scores on each of these examinations range from 200 to 
800 points. See the College Board, SAT II, pp. 26, 36, 40, 44; 
Grechen Rigol, director of SAT II Test Program, College 
Entrance Examination Board, telephone interview, Feb. 20, 
1997. 

The College Board, “SAT and Gender Differences,” RS-4 
(February 1998), p. 3, accessed at <http://www.collegeboard. 
org>. 

"*2 The College Board, “Mean SAT/SAT I Scores for College- 
Bound Seniors, 1972-1999,” 1999 Profile of College-Bound 
Seniors National Report, accessed at <http://www.college 
board.org/sat/cbsenior/yrl999/NAT/72-99.html>. The College 
Board does not report whether this represents a statistically 
significant difference; however, a difference of 36 points is 
approximately a 7 percent advantage in favor of males. See 
also NCES, 1998 Digest, p. 146, table 132. 
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Table 3.5 

Mean Math SAT Scores, by Gender, Selected Years 



Year 


Males 


Females 


1972 


527 


489 


1975 


518 


479 


1980 


515 


473 


1985 


522 


480 


1990 


521 


483 


1995 


525 


490 


1999 


531 


495 



Source: The College Board, “Mean SAT/SAT I Scores for College- 
Bound Seniors, 1972-1999,” 1999 Profile of College-Bound Seniors 
National Report, accessed at <http://www.collegeboard.org/sat/cbsenior/ 
yr1999/NAT/72-99.html>. 



Table 3.6 

SAT II Scores, by Gender, 1998 



On the SAT II subject tests in 1998, more fe- 
males than males took the Math Level I, Math 
Level II, Biology, Ecological Biology, and Mo- 
lecular Biology subject tests, while more males 
than females took the Math Level IIC, Chemis- 
try, and Physics tests. Despite the greater par- 
ticipation of females in the majority of these 
mathematics- and science-related subject tests, 
the females did not score higher than males on 
any of the tests (see table 3.6). The greatest dif- 
ference in average scores was 44 points in favor 
of the males on the Physics test, followed by a 
36-point difference on the Math Level IIC test.^^ 
Another test used for college admissions is 
American College Testing (ACT), sponsored by 
ACT, Inc. On this test as well, males outscore 
females on the math and science portions, while 
females outscore males on the Enghsh portions 
(see table 3.7).^^ 



Subject 




Males 


Females 


Math level 1 




587 


554 


Math level 1C 




593 


561 


Math level IIC 




665 


629 


Biology 




613 


589 


Chemistry 




621 


587 


Physics 




652 


608 


Ecological biology 




568 


541 


Molecular biology 




610 


585 


Source: Meri Escanddn, assistant director. Admission & Enrollment 


Services, the College Board, letter to Monique Cueto, intern, U.S. 


Commission on Civil 


Rights, July 


6, 1999, sent 


via facsimile. 


attachments. 








Table 3.7 








Average ACT Scores, by Gender, Selected Years 


Mathematics 


Natural Science 


Year Males 


Females 


Males 


Females 


1970 19.3 


16.2 


22.4 


20.0 


1975 18.9 


16.2 


22.4 


20.0 


1980 18.9 


16.0 


22.3 


20.0 


1985 18.6 


16.0 


22.6 


20.0 


1990 20.7 


19.3 


— 


— 


1995 20.9 


19.7 


21.6 


20.5 


1997 21.3 


20.1 


21.7 


20.6 



Source: U.S. Department of Education, National Center for Education 
Statistics, Digest of Education Statistics 1998, NCES 1999-036 (May 
1999), p. 149, table 135. A new version of the ACT was introduced in 
1990, therefore scores from previous years are not comparable. Data 
are not available for the 1990 science ACT. Ibid. 



Math and Science Advanced Placement Exams 

The Advanced Placement (AP) program is a 
cooperative educational endeavor based on the 
premise that college-level material can be taught 
successfully to able and well-prepared secondary 
school students. The program is sponsored by 
the College Board, which contracts with the 
Educational Testing Service for technical and 
operational services. More than one-half of the 
nation*s 21,000 high schools participate in the 
AP program. AP examinations are composed of 
an open-ended section (which allows students to 
demonstrate their depth of understanding and 
ability to organize and present ideas) and a mul- 
tiple-choice section (which gives breadth to the 
examinations).^® 



Meri Escand6n, assistant director. Admission & Enroll- 
ment Services, the College Board, letter to Monique Cueto, 
intern, U.S. Commission on Civil Rights, July 6, 1999, sent 
via facsimile, attachments. 

44 Ibid. 

45 NCES, 1998 Digest, p. 149, table 135; ACT, Inc., ‘TVIale 
and Female ACT Scores by Racial/Ethnic Group, 1996-98,” 
information provided by facsimile, June 30, 1999. The in- 
formation provided to the Ck)mmission does not indicate 
whether male-female differences are statistically significant. 

46 Participating postsecondary institutions award academic 
credits and/or placement to students who have done “well,” 
where “well” is defined as scoring at least a 3 on a scale of 1- 
5. Virtually all of the nation’s colleges and universities have 
an AP policy granting incoming students academic credit for 
qualifying scores on the AP examination. Approximately 50 
percent of the nation’s colleges and universities have re- 
ported to the College Board that they allow students to be- 
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Table 3.8 

Advanced Placement Test Participation, 
by Gender, 1998 



Males Females 
Subject (%) . (%) 



Biology 


43 


57 


Chemistry 


57 


43 


Computer science A 


82 


18 


Computer science b 


88 


12 


English language 


38 


62 


English literature 


36 


64 


Environmental science 


46 


54 


Calculus AB 


53 


47 


Calculus BC 


62 


38 


Physics B 


66 


34 


Physics C: mechanics and physics 


73 


27 


Physics C: electricity and magnetism 


78 


22 


Source: Derived from Educational Testing 


Services, 


“Program 



Summary Report,” provided via facsimile to Monique Cueto, intern, 
U.S. Commission on Civil Rights, June 28, 1999. 



Overall, girls are less likely than boys to take 
mathematics- and science-related AP examina- 
tions, which can be used to earn college-level 
credit.^'^ However, the College Board reports a 



gin as sophomores based on a sufficient number of qualify- 
ing grades on AP examinations. College Entrance Examina- 
tion, The AP Program National Summary Report: 1996, p. 1; 
College Entrance Examination Board, 1996 Advanced 
Placement Yearbook, pp. 1, 8, 25, 28. 

The College Board, 1996 Advanced Placement Yearbook, 
pp. 1, 8, 25, 28. The AP examinations related to mathemat- 
ics and science include: Calculus AB: This examination cov- 
ers differential and integral calculus topics that are typically 
included in an introductory calculus I course (e.g., properties 
of functions and graphs, limits and continuity); Calculus BC: 
This examination covers additional topics in differential and 
integral calculus, as well as sequences and series. The sub- 
ject matter on this examination is typically included in a 2- 
semester sequence (calculus I and II); Biology: This exami- 
nation is based on a 1-year introductory college course with 
a lab component, and topics include cells and molecules, 
genetics and evolution, ecology, and organisms and popula- 
tions; Chemistry: This examination is based on a 1-year 
introductory college course with a lab component, and topics 
include atomic theory and structure, chemical bonding, 
states of matter, reactions, and laboratory procedures; Basic 
Physics: This examination is based on a 1-year noncalculus 
college course on general physics, and topics include me- 
chanics, electricity, kinetic theory', waves and optics, and 
modern physics; Physics — Mechanics: This examination 
covers in-depth topics related to Newtonian mechanics, such 
as kinematics; laws of motion; and work, energy, and power; 
Physics — Electricity and Magnetism: This examination covers 
electrostatics, electric circuits, and magnetostatics. Ibid., p. 25. 



growth in the number of female participants in 
AP examinations, particularly in math and sci- 
ence.4® In 1996, 55 percent of all AP candidates 
were female, up from 49 percent in 1986. Ap- 
proximately 43 percent of all math- and science- 
related AP examinations were completed by 
girls, up from approximately 33 percent in the 
1980S.49 

Although girls have increased their participa- 
tion in mathematics- and science-related AP ex- 
aminations since the 1980s, girls still do not par- 
ticipate in the tests at the same rate as boys. On 
the 1998 AP exams for mathematics- and sci- 
ence-related subjects, males were more hkely to 
participate in 8 of the 10 exams available. As 
shown in table 3.8, girls represented a higher 
share of participants in Calculus AB (47 percent) 
than in the more demanding Calculus BC (38 
percent).®^ Girls are particularly underrepre- 
sented among participants in the physics exami- 
nations, representing about one-third of those 
who take the Basic Physics examination and be- 
tween one-fifth and one-quarter of those taking 
the Mechanics and Physics and Electricity and 
Magnetism examinations.®^ 

Not only are girls less likely than boys to take 
the mathematics- and science-related AP exami- 
nations, but a substantially smaller percentage 
of girls taking the examinations achieves a score 
of 3 or above. In 1996, for instance, depending on 
the particular examination, the percentage of 
girls scoring 3 or above was between 7 and 16 
percent below that of boys. In 1998, males out- 
scored females on all of the math and science 
tests (see table 3.9). The biggest difference in 
average scores was 0.71 points in favor of the 
boys in the Physics C: Electricity and Magnetism 
exam, followed by a 0.67-point advantage for the 
boys on the Physics B exam.®® 



48 Ibid., p. 4. 

48 Ibid. 

®8 Educational Testing Services, “Program Summary Re- 
port,” provided via facsimile to Monique Cueto, intern, U.S. 
Commission on Civil Rights, June 28, 1999. 

Ibid. 

52 Ibid. 

53 Ibid. 
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Table 3.9 

Advanced Placement Test Scores, by Gender, 1998 



Subject 


Males 


Females 


Biology 


3.22 


2.85 


Chemistry 


3.01 


2.60 


Computer science A 


2.57 


2.19 


Computer science B 


3.38 


3.22 


English language 


3.04 


2.96 


English literature 


3.02 


3.06 


Environmental science 


3.07 


2.59 


Calculus AB 


3.18 


2.89 


Calculus BC 


3.74 


3.39 


Physics B 


3.15 


2.58 


Physics C: mechanics and physics 


3.46 


2.75 


Physics C: electricity and magnetism 


3.35 


2.95 



Source; Educational Testing Services, “Program Summary Report,” 
provided via facsimile to Monique Cueto, intern, U.S. Commission 
on Civil Rights. June 28, 1999. 



Postsecondary Education 

College Plans 

Naturally, high school experiences and course 
taking have an impact on college and career 
choices. A student's access to and achievement in 
a certain area can influence his or her decision 
to pursue that area. Failure to take math and 
science courses or low achievement (or perceived 
low achievement) discourages many students 
from pursuing degrees in math-, science-, and 
technology-related fields. It is critical that those 
decisions are not made because of hmited oppor- 
tunities and violations of Title IX. 

The College Board reported that in 1998, 
more female than male seniors planned for ad- 
vanced standing in college biology. However, 
more males than females planned for advanced 
standing in chemistry, computer science, 
mathematics, and physics (see figure 3.3).S4 Cor- 
respondingly, as shown in figure 3.4, females 
were more likely than males to plan on majoring 
in biological sciences, health and allied services, 
and social sciences and history, while more 
males than females reported that they intended 
to major in mathematics, physical sciences, and 
business and commerce. Of the 87,944 students 
who planned on majoring in engineering, 81 per- 
cent were male and 19 percent were female. 



The College Board, "1998 Profile of College-Bound Seniors 
National Report.” 

55 Ibid. 



College and Graduate Degrees 

According to the U.S. Department of Educa- 
tion's Digest of Education Statistics: 1998, more 
women than men are enrolled in institutions of 
higher education. 5® However, gender differences 
exist in the types of degrees men and women 
receive. Thirty-seven percent of persons 18 and 
over who hold a bachelor’s degree or higher in 
biology are female. Thirteen percent of persons 
18 and over who hold a bachelor’s degree or 
higher in engineering are female. Thirty-seven 
percent of persons 18 and over who hold a 
bachelor s degree or higher in mathematics and 
statistics are female. Twenty- nine percent of 
persons 18 and over who hold a bachelor’s de- 
gree or higher in physical and earth sciences are 
female.®'^ 

However, gender differences in degree com- 
pletion become more distinct at higher levels of 
education. Data for the 1995—1996 school year 
show: 

• While more bachelor's and master’s degrees 
went to women in biological and life sciences, 
less than half of the doctorate degrees went 
to women. 

• Women received 16 percent of the bachelor’s 
and master’s degrees in engineering and en- 
gineering-related technologies, and 13 per- 
cent of the doctorate degrees in these fields. 

• Women earned 46 percent of bachelor’s de- 
grees, 39 percent of master’s degrees, and 
only 20 percent of the doctorate degrees in 
mathematics. 

• In the physical sciences, 36 percent of the 
bachelor's degrees, 32 percent of the master's 
degrees, and 23 percent of the doctorate de- 
grees went to women. 

• In chemistry, women received 43 percent of 
the bachelor's degrees, 44 percent of the 
master's degrees, and 30 percent of the doc- 
torate degrees. 

• In physics, 18 percent of the bachelor’s and 
master's degrees, and 13 percent of the doc- 
torate degrees went to women.®® 



56 NCES, 1998 Digest, p. 198, table 174. 

57 Ibid., p. 19, table 10. See cbap. 2. 

58 Ibid., pp. 303, 306, 309, tables 265, 268, 271. 
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Figure 3.3 

Planned Advanced Standing in College Courses of SAT Takers, by Gender, 1998 




Source: The College Board, ‘‘1998 Profile of College Bound Seniors National Report,” accessed at <http://collegeboard.org/sat/cbsenlor/ 
yr1998>. 



Figure 3.4 

Planned College Major of SAT Takers, by Gender, 1998 




Source: The College Board. ”1998 Profile of College Bound Seniors National Report.” accessed at <http;//collegeboard.org/sat/cbsenior/ 
yr1998>. 
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Women of color (black non-Hispanic, His- 
panic, Asian, and American Indian women) re- 
ceived less than 10 percent of the bachelor’s, 
master’s, and doctorate degrees in all math-, sci- 
ence-, and technology-related fields. Of the total 
bachelor’s, master’s, and doctorate degrees con- 
ferred to women, white non-Hispanics received 
the most degrees in biological/life sciences, com- 
puter/information sciences, engineering and re- 
lated fields, Enghsh, mathematics, and physical 
sciences.®^ Further, although the number of 
women receiving a bachelor’s, master’s, or doc- 
torate degree in biological and life sciences, en- 
gineering, and physical sciences has been in- 
creasing, the number of women receiving these 
degrees in mathematics has started to drop.®® 

Women in Science and Engineering Fields 

Although women made up 46 percent of the 
U.S. labor force in 1995, they were 22 percent of 
the science and engineering labor force. Short- 
term trends have shown a sHght increase in the 
representation of women with doctorate degrees 
in science and engineering employment. In 1995, 
22 percent of doctoral scientists and engineers 
were women, compared with 20 percent in 1993 
and 19 percent in 1991.®^ Minority women are 19 
percent of all women in the science and engi- 
neering labor force, and they make up 4.2 per- 
cent of all scientists and engineers in the labor 
force.®2 

As is the case with degree completion, women 
are employed more in some science and engi- 
neering fields than in others. Women account for 
more than half of all psychologists, but only 12 
percent of physicists and 9 percent of engineers. 
Within engineering, women are 13 percent of 
chemical and industrial engineers, but only 6 
percent of aerospace, electrical, and mechanical 
engineers. Further, women make up less than 30 
percent of the computer science labor force.®^ 

Minority women’s field choices are more 
similar to those of white women than they are to 
those of minority men. Higher proportions of 



69 Ibid. 

6® Ibid., pp. 314, 317, 320, tables 278, 284, 290, 291. 

National Science Foundation, Women, Minorities, and 
Persons with- Disabilities in Science and Engineering, pp. 
99-101 

62 Ibid., p. 113. 

69 Ibid., p. 99. 



women than men within each racial/ethnic group 
are in computer or mathematical sciences, life 
sciences, and social sciences, and lower propor- 
tions are in engineering.®^ 

Educational Background 

In the science labor force as a whole, 15 per- 
cent of women and 21 percent of men hold doc- 
toral degrees. This difference, however, is much 
greater in certain fields. In biology, 25 percent of 
women and 41 percent of men hold doctoral de- 
grees, and in chemistry, 13 percent of women 
and 27 percent of men hold doctoral degrees. 
Differences in highest degree attained affects 
differences in employment and salary in science 
and engineering fields.®® 

Employment 

Female scientists and engineers are less 
likely than men to be employed full time in their 
fields. Of those who were employed, 74 percent 
of women and 86 percent of men were employed 
full time in their degree fields. Compared with 
white, Hispanic, and American Indian women, 
black and Asian female scientists and engineers 
are more likely to be employed full time in their 
fields. The percentage of men and women em- 
ployed full time outside their degree fields, and 
the reasons given for doing so, were similar for 
men and women. However, women were more 
likely than men to cite family-related reasons, 
like children or spouse’s job, for working outside 
their degree fields,®® 

Within fields, women are about as likely as 
men to choose industrial employment. However, 
among scientists and engineers as a whole, 
women are less likely than men to be employed 
in business or industry and are more likely to be 
employed in educational institutions.®^ 

In academic employment, female scientists 
and engineers are more likely than men to be 
employed in elementary or secondary schools 
and in 2-year colleges. In 4-year colleges and 
universities, female scientists and engineers 
hold fewer high-ranking positions than men. 
Women are less likely than men to be full pro- 
fessors but are more likely than men to be assis- 



64 Ibid., p. 113. 

66 Ibid., p. 99. 

66 Ibid., p. 101. 

67 Ibid., pp. 101-02. 
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tant professors. Among ranked science and engi- 
neering faculty, 49 percent of men and 24 per- 
cent of women are full professors. Thirty-five 
percent of full-time employed female science and 
engineering faculty and 59 percent of their male 
peers are tenured. Time in rank and productivity 
are the most important factors influencing pro- 
motion in academia; however, women had fewer 
pubhcations in refereed journals than men be- 
tween 1990 and 1995. Differences in publication 
rates can partially be explained by differences in 
field, age, and years since doctorate. Women are 
also less likely than men to have patents. Differ- 
ences in research support do not appear to influ- 
ence differences in pubhcations and patents be- 
cause female faculty are as hkely as male faculty 
to receive support from federal contracts or 
grants.®® 

Minority women are less likely than white 
women and men of any racial/ethnic group to be 
full professors and be tenured. Thirty-six percent 
of black women, 25 percent of Hispanic women, 
and 17 percent of Asian women are tenured, 
compared with 38 percent of white women, 62 
percent of white men, and between 39 and 50 
percent of black, Hispanic, and Asian men.®® 

In nonacademic employment, women, are as 
likely as men to be in management or admini- 
stration, but men usually have more subordi- 
nates than women do. The primary work activity 
of female scientists and engineers in business or 
industry differs from that done by men because 
of differences in field. Men, for example, are 
more likely than women to be engineers and 
physical scientists and as a result are more 
likely to be engaged in research and develop- 



ment. Although pubhcations are not as impor- 
tant in industry and business as in academia, 
patents are. Women scientists and engineers are 
less hkely than men to have patents.'^® 

For the most part, minority women scientists 
and engineers in business or industry have 
similar work activities to those of white women 
and minority men. Regardless of racial/ethnic 
group, women are more hkely than men to work 
in computer applications and are less hkely than 
men to work in research and development.'^^ 

Salaries 

FuU-time employed female scientists and en- 
gineers earn less than men, and these differ- 
ences are mostly due to differences in age and 
field. Female scientists and engineers are 
younger than men on average, and they are less 
hkely than men to be in computer science or en- 
gineering fields, which command higher salaries. 
With increasing age, the gender gap in salary 
widens. In 1995, among computer and mathe- 
matical scientists with bachelors degrees be- 
tween the ages of 20 and 29, the median salary 
for men was $3,000 higher than the median sal- 
ary for women. Among computer and mathe- 
matical scientists with bachelors degrees be- 
tween the ages of 40 and 49, the median salary 
for men was $9,000 higher than the median sal- 
ary for women. Some of this difference can be 
explained by the lesser prevalence of women in 
higher positions in academe and industry.'^^ 

Median annual salaries of minority women 
are similar to those of both white women and 
minority men.*^® 



70 Ibid., p. 104. 

71 Ibid., p. 114. 

08 Ibid., pp. 103-04. 72 ibid., p. 105. 

00 Ibid., p. 113. 73 Ibid., p. 114. 
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Chapter 4 



The Department of Education: Ensuring Nondiscrimination 
and Promoting Gender Equity 



Responsibility for Civil Rights 
Enforcement AND Gender Equity Programs 
O ffice for Civil Rights 
Mission and Function 

The Office for Civil Rights (OCR) of the U.S. 
Department of Education (DOEd) is responsible 
for enforcing civil rights statutes in the educa- 
tional context.^ In addition to enforcing Title IX 
of the Education Amendments of 1972,2 OCR 
enforces Title VI of the Civil Rights Act of 19643 
and Section 504 of the Rehabihtation Act of 
1973.4 OCR’s civil rights implementation and 
enforcement activities include civil rights pohcy 
development and dissemination, investigation of 
complaints alleging discrimination by recipients 
of DOEd’s financial assistance, and initiation of 
enforcement actions against recipients who ref- 
use to comply with civil rights requirements 
willingly. In addition, OCR promotes civil rights 
comphance and uncovers and remedies instances 
of noncomphance. OCR’s activities include: con- 
ducting outreach and education to inform appli- 



^ See U.S. Department of Education (DOEd), Office for Civil 
Rights (OCR), Office for Civil Rights Fiscal Year 1998 An- 
nual Report to Congress: Guaranteeing Equal Access to 
High-Standards Education, 1998. 

2 Pub. L. No. 92-318, tit. IX, 86 Stat. 373 (codified as 
amended at 20 U.S.C. §§ 1681-1688 (1994)). 

3 Pub. L, No. 88-352, tit. VI, 78 Stat, 252 (codified as 
amended at 42 U.S.C. §§ 2000d-2000d-7 (1994)). 

4 Pub. L. No. 93-112, tit. V, § 504, 87 Stat. 394 (codified as 
amended at 29 U.S.C. § 794 (1994)). In addition to these 
statutes, OCR also enforces the Age Discrimination Act of 
1975 and the Americans with Disabilities Act of 1990, and 
helps implement civil rights provisions in Title V, Part A, of 
the Elementary and Secondary Education Act, See U.S. 
Commission on Civil Rights, Equal Educational Opportunity 
Project Series, Volume 1, December 1996, p. 149. 



cants, recipients, participants, and beneficiaries 
of DOEd-funded programs of civil rights re- 
quirements; providing technical assistance to 
recipients to help them comply with civil rights 
requirements; and conducting comphance re- 
views of recipients to uncover and remedy viola- 
tions of civil rights laws.^ 

Strategic Pianning 

OCR’s draft Strategic Plan, dated February 6, 
1996, states that, under its first goal of having 
an impact on students’ hves, 80 percent of its 
resources will be directed toward “ensuring 
equal access to high quahty, high standards edu- 
cation,”® in areas such as: 

• Admissions. 

• Testing and assessment. 

• Overrepresentation of minorities in special 
education and low-track courses. 

• Underrepresentation of women and minori- 
ties in advanced math and science courses. 

• Program access for limited-Enghsh-proficient 
students. 

• Segregation in elementary and secondary 
schools.'^ 

OCR also specified that 10 percent of its re- 
sources will be devoted to racial and sexual har- 
assment, 5 percent to gender equity in athletics. 



® U.S. Commission on Civil Rights, Equal Educational Op- 
portunity Project Series, Volume 1, pp. 150-51. See also U.S. 
Commission on Civil Rights, Federal Title VI Enforcement to 
Ensure Nondiscrimination in Federally Assisted Programs, 
June 1996, chap. 5. 

^ U.S. Department of Education, Office for Civil Rights, 
Strategic Plan, draft, Feb. 2, 1996, p. 2. 

7 Ibid. 
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and 5 percent to desegregation in higher educa- 
tion.® In addition, OCR’s draft Strategic Plan 
calls for the development of issue area teams in 
its priority areas, and the use of strong remedial 
plans.^ 

Other goals of OCR’s draft Strategic Plan fo- 
cus on investment in its staff and the empower- 
ment of students and parents. In order to em- 
power students and parents to secure equal ac- 
cess to quality education, OCR plans to articu- 
late clearly its pohcies to the pubhc, advocate 
educational programs that are successful in 
achieving equal access, and target technical as- 
sistance and outreach to help communities im- 
plement strategies to achieve equal access to 
education. 

OCR’s Strategic Plan sets the course for 
achieving equal opportunity in educational pro- 
grams. However, although the plan provides 
short- and long-term strategies, it does not 
clearly articulate how its goals will be achieved 
in specific priority areas. For example, there is 
no discussion of how OCR will address under- 
representation of women and girls in advanced 
mathematics, science, and technology education. 

Further, OCR’s Strategic Plan remains in 
draft form and is not directly hnked to the De- 
partment’s plan. The Department’s plan stated 
the agency’s mission is to “ensure equal access to 
education and to promote educational excellence 
throughout the nation.” However, the Depart- 
ment’s seven priorities do not directly reference 
civil rights. ^2 Although the priorities are directed 
toward “aU” students, the Department neglects 
to identify ehmination of discriminatory barriers 
or other equal opportunity issues as a priority. 
Further, there is httle discussion in the Depart- 



8 Ibid. 

8 Ibid., pp. 2-3. 

Ibid., pp. 4-6. 

** U.S. Department of Education, Strategic Plan, 1998-2002, 
Sept. 30, 1997, p. 9. 

The Department's priorities are to ensure that all stu- 
dents are able to: (1) read independently by the end of the 
third grade; (2) master challenging mathematics concepts 
(i.e., algebra and geometry) by the end of the eighth grade; 
(3) be prepared for and able to afford 2 years of college by 
age 18, and able to pursue lifelong learning as adults; (4) 
have dedicated and well-prepared teachers; (5) be techno- 
logically literate and have classrooms dedicated to the In- 
ternet; (6) learn in safe, drug-free schools; and (7) learn ac- 
cording to clear standards of achievement and accountabil- 
ity. DOEd, Strategic Plan, 1998-2002, p. 5. 



merit’s plan of what role OCR will play in 
achieving the Department’s priorities and goals. 

Budget 

In 1997, the 682 employees designated for 
direct support of civil rights issues (employees in 
the Office for Civil Rights and the Title IV 
Training and Advisory Services and Women’s 
Equal Educational Equity programs) repre- 
sented 15.3 percent of the total number of fuU- 
time employees at DOEd, and 6.8 percent of the 
agency’s salaries and expenses.^® However, pro- 
gram funding for these offices amounted to less 
that 1 percent of the total funding for the 
agency. In FY 1998, OCR received a budget 
appropriation of $61.5 miUion.^® However, it is 
not clear from annual reports how much re- 
sources OCR spent on issues related to equal 
access for women and girls in advanced math, 
science, and technology education.^® 

Office of General Counsel 

Another DOEd office that enforces Title IX 
and other civil rights statutes is the Office of 
General Counsel (OGC). The General Counsel is 
the principal advisor to the Secretary of Educa- 
tion on all legal matters affecting departmental 
programs and activities. With respect to civil 



*8 DOEd, Strategic Plan, 1998-2002, p. 54. 

*'* * Ibid. This figure is based on the resources for “Program 
Funding,” totaling $66,744,655 less the funds made avail- 
able by the Department to banks for new student loans. 
OCR's budget in FY 1997 was $54.9 million. Ibid., p. 60; see 
also U.S. Department of Education, Office for Civil Rights, 
Office for Civil Rights Fiscal Year 1998 Annual Report to 
Congress: Guaranteeing Equal Access to High-Standards 
Education, 1998, p. 10. 

*8 OCR, Fiscal Year 1998 Annual Report to Congress, p. 10. 

There also is no discussion of any complaints filed or com- 
pliance reviews conducted concerning women and girls in 
math, science, and technology. OCR, Fiscal Year 1998 An- 
nual Report to Congress, pp. 20-23. 

U.S. Department of Education, Administrative Communi- 
cations Systems, Mission and Organizational Manual, Office 
of the General Counsel, vol. I, pt. B (1992), p. 1 (hereafter 
cited as OGC, 1992 Mission Manual). OGC's mission in- 
cludes the following: (1) provides legal advice and services to 
the Secretary, Deputy Secretary, principal officers of the 
Department of Education, or any other person authorized to 
request such advice or services; (2) prepares and reviews 
public documents, rules, regulations issued by DOEd, and 
legal instruments entered into by the Department; (3) rep- 
resents the Secretary, DOEd, or any of its officers or units in 
court or administrative litigation, except for administrative 
proceedings initiated by the Office for Civil Rights; (4) serves 
as liaison to other federal agencies in connection with legal 
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rights, OGC reviews all civil rights regulations 
and policies developed by OCR before they are 
submitted to the Secretary of Education for ap- 
proval and advises the Secretary as to their legal 
sufficiency. OGC brings together both program 
assistance and enforcement issues in the areas 
of race, national origin, age, gender, and disabil- 
ity.^® Based on OGC’s role as legal advisor to the 
Secretary, the General Counsel aims to ensure 
that OCR and the Office of Elementary and Sec- 
ondary Education, the Office of Special Educa- 
tion and Rehabihtative Services, and the Office 
of Bihngual Education and Minority Language 
Affairs have consistent approaches to issues 
where there are overlapping areas of responsi- 
bihty.^^ 

For civil rights enforcement, OGC is neither 
the legal arm of OCR nor a party to any admin- 
istrative proceedings initiated by OCR. However, 
the General Counsel is responsible for all federal 
court litigation involving the department, in- 
cluding civil rights htigation. As a practical mat- 
ter, the General Counsel often rehes on OCR to 
perform much of the work relating to civil rights 
htigation, subject to the General Counsel’s re- 
view . 20 A 1980 memorandum details the respon- 
sibihties of OGC and OCR with respect to three 
types of litigation activity: referral of cases to the 
Department of Justice, amicus curiae briefs, and 
defensive htigation. Based in part on the advice 
of OCR, civil rights cases are referred to the U.S. 
Department of Justice for htigation by the Office 
of General Counsel. Similarly, DOEd recom- 
mends that the Department of Justice file an 
amicus curiae brief upon the advice of the Assis- 
tant Secretary for Civil Rights, after review by 
the General Counsel. In civil rights cases filed 
against the Department of Education, the Gen- 
eral Counsel is responsible for coordinating the 



matters involving DOEd; (5) drafts legislation proposals 
originating in the Department and reviews the legal aspects 
of proposed or pending legislation; and (6) prepares or re- 
views briefs, memoranda, and other legal documents for 
proceedings involving the Department or requested by other 
government agencies for use in proceedings except for ad- 
ministrative proceedings initiated by the Office for Civil 
Rights. OGC, 1992 Mission Manual, p. 1. 

Office of General Counsel, U.S. Department of Education, 
information memorandum to DOEd Secretary, June 10, 
1980, “Civil Rights Enforcement Between the General Coun- 
sel and Assistant Secretary for Civil Rights,” p. 1. 

»9.Ibid., p. 2. 

2 ® See ibid., pp. 2-3. 



Department of Education’s defense with the De- 
partment of Justice, and uses OCR’s expertise 
and staff resources. However, OGC has primary 
responsibility for all htigation matters .21 

Office of Elementary and Secondary Education 

Among DOEd’s program offices, the Office of 
Elementary and Secondary Education (OESE) 
manages various congressionaUy mandated pro- 
grams that provide financial assistance to public 
and private school children. OESE’s mission 
charges the office with: (1) assisting secondary 
students and assuring equal access to services 
for ah children, particularly Native Americans 
and children of migrant workers; (2) assisting 
state and local educational agencies in the proc- 
ess of school desegregation; and (3) assisting K- 
12 teachers in improving the quality of their 
teaching .22 

Many of the programs administered by OESE 
are based on the passage of the Elementary and 
Secondary Education Act (ESEA)^® in 1965 and 
its eight subsequent reauthorizations. These 
programs are geared to helping ah K-12 chil- 
dren regardless of their race, national origin, 
gender, or disability.24 Some of the key elemen- 
tary and secondary programs administered by 
OESE that relate to educational eqxxity include: 
the Women’s Educational Equity Act program, 
the Even Start program. Magnet Schools Assis- 
tance, Education of Disadvantaged Children 
Formula Grants to Local Agencies, the Dwight 
D. Eisenhower Professional Development State 
Grants Program, and Education for Homeless 
Children and Youth.25 

The School Improvement Programs office 
within OESE administers these and other pro- 
grams.26 Such programs address concerns that 
can benefit an entire student body, ranging from 



21 See ibid., pp. 3—4. 

22 U.S. Department of Education, Administrative Communi- 
cations System, vol. 1, pt. B, Mission and Organization 
Manual, OESE/SIP (1995), pp. 1-2. 

23 Pub. L. No. 89-10, 79 Stat. 27 (1965) (codified as amended 
in scattered sections of 20 U.S.C.). 

2^* U.S. Department of Education, Improving Americans 
Schools Act of 1993: Reauthorization of the Elementary atid 
Secondary Education Act and Amendments to Other Acts, 
Sept. 13, 1993, Introduction, p. 1. 

25 U.S. Commission on Civil Rights, Equal Educational Op- 
portunity Project Series, Volume I, p. 49. 

25 Ibid., p. 52. 



50 




66 



sponsoring magnet schools and programs, to 
promoting equal access to all courses (especially 
advanced mathematics and science), fostering 
teacher development, and purchasing text- 
books.2'^ The School Improvement Programs of- 
fice estabhshes cooperative relationships with 
the Office of Educational Research and Im- 
provement to facilitate dissemination of effective 
practices and to coordinate research activities 
supported by the Women’s Educational Equity 
Act. 28 

Women's Educational Equity Act Program 

The Women’s Educational Equity Act 
(WEEA), originally enacted in 1974 and most 
recently reauthorized in 1994, seeks to promote 
educational equity^s in access to and participa- 
tion in academic coursework and professional 
careers for girls and women.^o The act is also 
designed to promote equity for women and girls 
who experience discrimination on multiple bases 
such as gender and race, ethnicity, limited Eng- 
hsh proficiency, national origin, disabihty, or 
age. 

The WEEA program at DOEd addresses per- 
ceptions of gender roles based on cultural differ- 
ences and stereotypes.32 With a budget of $3 



27 Ibid. 

28 Ibid. 

28 The Commission defines educational equity for women as: 
(a) elimination of institutionalized barriers and inequitable 
educational policies and practices that prevent full and fair 
participation by women in educational programs and in 
American society generally; and (b) ability of women to 
choose fireely among benefits and opportunities in educa- 
tional institutions, programs, and curricula, without limita- 
tions based on gender. 

30 Pub. L. No. 93-380, tit. IV, § 408, 88 Stat. 554 (codified as 
amended at 20 U.S.C. §§ 7231-7238 (Supp. Ill 1997)). 

3* 20 U.S.C. § 7232(3) (1994). See also U.S. Departments of 
Labor, Health and Human Services, Education, and Related 
Agencies, Hearings on Appropriations before the Subcom- 
mittee on the Departments of Labor, Health and Human 
Services, Education, and Related Agencies of the House 
Appropriations Committee, 104th Cong., 1st sess. 67 (1995), 
p. 796. Men and boys are not prohibited fi:om participating 
in any programs or activities assisted with the federal funds 
for the WEEA program. 20 U.S.C. § 7235(e) (1994). See chap. 
2 for a more detailed discussion of the Women’s Educational 
Equity Act. 

32 20 U.S.C. § 7234(3) (1994). See also Brenda L. Wolff, spe- 
cial assistant for equity, U.S. Department of Education, 
letter to Frederick D. Isler, assistant staff director. Office of 
Civil Rights Evaluation, U.S. Commission on Civil Rights, 
Sept. 3, 1999 (re: request for information) (hereafter cited as 



milhon, the WEEA authorizes grants to develop 
and support the implementation of equity pro- 
grams.33 Public agencies, private nonprofit agen- 
cies, institutions, organizations, student groups, 
community organizations, and individuals may 
apply for WEEA grants through national compe- 
tition.34 Among other requirements, applicants 
should address how the proposed project pro- 
motes the attainment of one or more of the Na- 
tional Education Goals.35 Applications and pro- 
posals are reviewed by a panel of experts in 
women’s programs that represent different geo- 
graphical areas, racial and ethnic groups, and 
levels of education.38 The Department antici- 
pated granting $568,000 in WEEA grants in FY 
1999.37 

WEEA funds support both implementation 
projects and research and development activi- 
ties. Allowable implementation project activities 
include, but are not hmited to: 

• Training for teachers and other school per- 
sonnel in gender-equitable teaching and 
learning practices. 

• Leadership training for women and girls. 

• School-to-work transition programs and 
guidance and counseling activities to prepare 
girls to enter technological careers. 

• Activities that enhance opportunities for 
women and girls who face multiple forms of 
discrimination (e.g., race and gender). 

• The use of textbooks, curricula, and other ma- 
terials designed to promote gender equity. 

• Activities to prevent sexual harassment and 
violence against women and girls and to en- 



Wolff letter), attachment, "The WEEA Program: 1989- 
1999.” 

33 U.S. Department of Education, "FY 1999 Budget Sum- 
mary: Section A — Elementary and Secondary Education,” 
accessed at <http://www.ed.gov/offices/OUS/Budget99/>. See 
also 20 U.S.C. § 7232(b)(l)(A),(B) (1994). 

3^* See Executive Office of the President, Office of Manage- 
ment and Budget, Update to the 1995 Catalog of Federal 
Domestic Assistance, 1995, p. 857 (hereafter cited as Catalog 
of Assistance)', 20 U.S.C. § 8233(b)(1) (1994). 

35 20 U.S.C. § 7234(2) (1994). 

36 Catalog of Assistance, p. 857. Final decisions on grants are 
made by DOEd on the basis of the selection criteria found in 
the application package and statutory considerations, in- 
cluding, to the extent feasible, on the basis of geographic 
distributions. Special consideration is given to applications 
submitted by organizations or individuals who have not 
received assistance under this program. See ibid. 

37 DOEd, "FY 1999 Budget Summary.” 
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sure that educational institutions are free 
from threats to the safety of students and 
personnel. 

• Programs to increase educational opportuni- 
ties, including higher education and voca- 
tional training for low-income women to help 
them move from welfare to work.^® 

Allowable research and development activities 
include, but are not limited to: 

• Development of nondiscriminatory tests, 
curricula, textbooks, software, and other 
educational materials to ensure the absence 
of gender stereotyping and bias. 

• Development of policies and programs to ad- 
dress and prevent sexual harassment and 
violence to ensure that educational institu- 
tions are free from threats to safety of stu- 
dents and personnel. 

• Design of innovative strategies and model 
training programs in gender equity for 
teachers and other school personnel.^® 

Program funds can also be used for production, 
maintenance, and dissemination of materials 
and research on gender equity issues.^® 

The WEEA program also funds the WEEA 
Equity Resource Center under contract with the 
Education Development Center, Inc., in Newton, 
Massachusetts. The WEEA Equity Resovirce 
Center provides technical assistance to WEEA 
grantees and the educational community, pub- 



20 U.S.C. § 7233(b)(2)(A) (1994). Some funds also may be 
used for programs to increase opportunities for females to 
enter nontraditional fields, to work in technologically de- 
manding workplaces and, in particular, to enter highly 
skilled, high paying careers in which women and girls have 
been underrepresented traditionally. 20 U.S.C. § 7233 
(b)(2)(A)(iv) (1994). In addition, funds also may be used for 
in-school programs to help pregnant and parenting teens 
remain in school, graduate, and prepare their children for 
preschool. 20 U.S.C. § 7233(b)(2)(A)(vi) (1994). Moreover, 
funds also may be used for a variety of activities, including 
programs to evaluate exemplary model gender equity pro- 
grams, programs to introduce gender-equitable materials 
into the classroom, programs to implement nondiscrimina- 
tory testing mechanisms, programs to improve the represen- 
tation of women in school administration, planning and 
development, and the initial implementation of comprehen- 
sive and innovative equity programs. See 20 U.S.C. § 7233 
(1994). 

39 20 U.S.C. § 7233(b)(2)(B) (1994). 

40 DOEd, Biennial Evaluation Report^ pp. 125-2 to 125-3; 20 
U.S.C. § 7233(a) (1994). 



lishes and disseminates gender equity materials 
and products, and promotes national awareness 
of gender equity issues. Several of the most 
requested items distributed by the center are 
related to gender equity in math and science, 
including the following titles: 

• Gender Discourse and Technology. 

• Math and Science for the Co-Ed Classroom. 

• Gender-Fair Math. 

• Lifting the Barriers: 600 Strategies That 
Really Work to Increase Girls* Participation 
in Science, Mathematics, and Computers. 

• Gender Stereotypes. 

• Add-ventures for Girls: Building Math Con- 
fidence.^^ 

The popularity and demand for these items sug- 
gest an awareness of gender inequities and a 
need for information on improving access to 
math, science, and technology for women and 
girls. 



Table 4.1 

WEEA Program Budget, 1992-1998 


Fiscal Budget appropriation 


year 


($) 


1989 


2,949,000 


1990 


2.098.000 


1991 


1,995,000 


1992 


500,000 


1993 


1,984,000 


1994 


1,984,000 


1995 


3,900,000 


1996 


0 


1997 


2,000.000 


1998 


3,000,000 


1999 


3,000,000 


Source: Brenda L. Wolff, special assistant for 


equity, U.S. 


Department of Education, letter to Frederick D. Isler, assistant staff 


director for civil rights evaluation. U.S. Commission or 


1 Civil Rights, 


Sept. 3, 1999 (re: request for information), attachment, "The WEEA 


Program: 1989-1999,” p. 2. 





Funding for the WEEA program has been 
erratic. The program was funded at $6 million in 
1976 and reached a high of $10 miUion in 1980.^3 



41 Wolff letter, attachment, “The WEEA Program: 1989- 
1999,” pp. 2-3. 

42 Ibid., p. 9. 

43 DOEd, Biennial Evaluation Report, p. 125-1. 
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Between 1989 and the present, support has fluc- 
tuated, but remained dramatically lower than in 
the 1970s and 1980s (see table 4.1). A budget of 
$3 milhon is insufficient to cover the costs of full 
funding for all WEEA continuation grants. Thus, 
the projects may need to seek alternate funding 
sources, as in FY 1996.^^ Current grantees and 
educators interested in significantly increasing 
school-to-work opportunities for minorities, 
women, and individuals with disabilities claim 
that if WEEA loses its authorization, opportuni- 
ties for these students to prepare for careers that 
are not traditional for their race, gender, or dis- 
abihty will diminish.^^ 

OCR's Interaction with OESE 

Although OCR is the sole office within DOEd 
with civil rights enforcement responsibilities, 
OCR interacts with program offices such as 
OESE to assist in its work. This interaction 
stems from program offices sharing information 
and referrals with OCR. For example, when each 
applicant for financial assistance under a DOEd 
program completes its application package, it 
must sign an assurance that it will comply with 
civil rights laws. If OESE, in reviewing an appli- 
cation, receives information that an applicant or 
grantee may not be in compliance with civil 
rights requirements, it provides OCR with this 
information with which OCR then can conduct 
followup activities. If an applicant or grantee 
requests information or technical assistance on 
civil rights issues from OESE, OESE will refer 
that apphcant/grantee to OCR.^® Because the 
program office’s civil rights function is Limited to 
this review of the assurance form, OCR’s role in 
the pregrant review process also is limited. 

In addition, OCR reviews regulations pro- 
posed by program offices, including selection cri- 
teria for civil rights concerns. DOEd’s general 
administrative regulations, which are used by 
many discretionary grant programs including 



See Wolff letter, attachment, “The WEEA Program: 1989- 
1999,” p. 7. 

“Equity Programs May Lose All Funds,” Educating for 
Employmenty vol. 2, no. 1 (March 1996), p. 5. 

Susan Craig, assistant general counsel, Division of Educa- 
tional Equity and Research, Office of the General Counsel, 
U.S. Department of Education, to Frederick D. Isler, assis- 
tant staff director. Office of Civil Rights Evaluation, U.S. 
Commission on Civil Rights, response to Commission’s re- 
quest for information, Feb. 1, 1996, general attachment no. 
1 (hereafter cited as DOEd, Official Response). 



WEEA, consider how the applicant will ensure 
eligible project participants are selected without 
regard to race, color, national origin, gender, 
age, or disability.^*^ However, OCR does not par- 
ticipate with the program offices in establishing 
specific criteria used to award federal funds or in 
ensuring equal educational opportunity princi- 
ples are incorporated into that criteria. 

The interaction between OCR and the pro- 
gram offices also entails review of OCR draft 
regulations and policy documents to ensure pro- 
grammatic concerns are fully considered in the 
development of civil rights regulations and pol- 
icy guidance. When OCR develops regulations or 
policy giudance, it provides these documents to 
the appropriate program offices for review prior 
to final issuance. OESE may obtain data on 
civil rights compliance when it monitors grant- 
ees’ projects. If OESE obtains data during its 
monitoring that indicates an issue of civil rights 
compliance, it provides that information to OCR 
for further action, and vice versa. 

OCR maintains an active relationship with 
another office within the Department of Educa- 
tion, the Office of Special Education and Reha- 
bilitative Services (OSERS) and has a memoran- 
dum of understanding with that office, which it 
follows closely.50 OCR does not have a formal 



47 34 C.F.R, § 75.210(c)(5) (1998). 

4® DOEd, Official Response, general attachment no. 1. 

4® DOEd, Official Response, “Office of Elementary and Sec- 
ondary Education,” attachment no. 7. 

Jean Peelen, enforcement director, D.C. Metro Office, 
Office for Civil Rights, U.S. Department of Education, inter- 
view in Washington, DC, May 28, 1996, p. 2 (issue contact 
person for minority students in special education). Based on 
the memorandum of understanding between OCR and 
OSERS, they may undertake the following joint activities: 
technical assistance; investigations; the issuance of findings 
under the Individuals with Disabilities Education Act (Pub. 
L. No. 101-476, 104 Stat. 1103 (codified as amended at 20 
U.S.C. §§ 1400-1485 (1994)), Section 504 of the Rehabilita- 
tion Act of 1973 (Pub. L. No. 93-112 § 504, 87 Stat. 394 
(codified as amended at 29 U.S.C. § 794 (1994)); negotiations 
of remedies for violations found; monitoring of compliance 
plans; and appropriate enforcement proceedings. U.S. Com- 
mission on Civil Rights, Equal Educational Opportunity and 
Nondiscrimination for Students with Disabilities: Federal 
Enforcement of Section 504, Equal Educational Opportunity 
Project Series, Volume II, September 1997, pp. 86-87. See 
Madeleine S. Will, Assistant Secretary, Office of Special 
Education and Rehabilitative Services, and LeGree S. Dan- 
iels, Assistant Secretary, Office for Civil Rights, Memoran- 
dum of Understanding Between the Office for Civil Rights 
and the Office of Special Education and Rehabilitative 



memorandum of understanding with OESE or 
the other program offices. The memorandum of 
understanding between OCR and OSERS clearly 
serves a number of important objectives, such as 
investigation of educational agencies; the nego- 
tiations of remedies for violations found; the 
monitoring of comphance plans; the exchange of 
information; and the opportunity to conduct joint 
technical assistance activities. This collaboration 
is extremely useful. In addition, it offers OCR 
the opportunity for an improved understanding 
of the pedagogical aspects of educating children 
with disabihties. It also provides informational 
resources that assist in developing remedies or 
offering alternative nondiscriminatory educa- 
tional criteria and practices to schools. Were 
OCR to develop a similar memorandum of un- 
derstanding with OESE, it would accomplish 
many of the same goals in DOEd's efforts to en- 
svire equal educational opportunity for girls in 
advanced mathematics and science that the ex- 
isting memorandum of understanding between 
OCR and OSERS accomphshes for students with 
disabilities. 

OCR'S Title IX Implementation, 

Compliance, and Enforcement Efforts 

Title IX Statute 

OCR has enforcement responsibility for Title 
IX of the Education Amendments of 1972, as 
amended, which prohibits sex discrimination 
under any educational program or activity re- 
ceiving federal financial assistance. Title IX 
provides that: 

[N]o person in the United States shall, on the basis of 
sex, be excluded from participation in, be denied the 
benefits of, or be subjected to discrimination under 
any education program or activity receiving Federal 
financial assistance. 

Modeled after Title VI of the Civil Rights Act 
of 1964, Title IX*s coverage includes discrimina- 
tion on the basis of sex against both students 
and employees of educational institutions. How- 
ever, it is hmited in scope to educational institu- 
tions and in coverage to sex discrimination, and 



Services, policy codification system document no. 152 (July 
29, 1987), p. 2. 

20 U.S.C. § 1681 (1994). 

52 20 U.S.C. § 1681(a) (1994). 



therefore, unlike other civil rights statutes. Title 
IX does not apply uniformly to all recipients of 
federal financial assistance. Title IX states that 
its nondiscrimination requirements do not apply 
to recipients that are rehgious organizations if 
the requirements are inconsistent with the re- 
ligious tenets of the organizations and if the re- 
cipients apply for an exemption in writing to the 
Assistant Secretary for Civil Rights.53 Title IX 
also does not apply to educational institutions 
that are primarily military training institutions 
or to the membership practices of sororities, fra- 
ternities, the YMCA, the YWCA, Girl Scouts, 
Boy Scouts, Camp Fire Girls, or other single -sex 
voluntary youth service organizations.®^ Finally, 
Title IX does not apply to the admission prac- 
tices of private postsecondary institutions or 
pubhc postsecondary institutions that have tra- 
ditionally and continuously hmited admission to 
members of one sex.®® 

OCR’s Title IX implementation, compliance, 
and enforcement activities closely resemble 
those of Title VI. For example, as with its Title 
VI enforcement, OCR may deny or discontinue 
federal assistance to educational programs found 
in noncompliance with the statute’s prohibition 
against discrimination.®® In addition, OCR en- 
forces Title IX primarily through the investiga- 
tion of all timely filed complaints within its ju- 
risdiction and comphance reviews of select re- 
cipients. 

At the elementary and secondary education 
levels. Title IX federal court litigation®'^ has fo- 
cused largely on nondiscrimination on the basis 
of sex in athletic programs,®® sexual harass- 



53 34 C.F.R. § 106.12(a).(b) (1998). 

54/d. §§ 106.12-106.14. 

55 See 20 U.S.C. § 1681(a)(l)-(9) (1994). The regulations im- 
plementing the statute allow elementary and secondary 
schools to restrict admissions in certain circumstances. 34 
C.F.R. §§ 106.11, 106.15(c).(e), 106.35(b) (1998). 

53 James S. Wrona, “Eradicating Sex Discrimination in Edu- 
cation: Extending Disparate-Impact Analysis to Title IX 
Litigation,” Pepperdine Law Review, vol. 21 (1993), pp. 4-5. 

57 OCR’s Title IX enforcement activities in elementary and 
secondary education have involved primarily sexual har- 
assment. See Goldbecker interview, p. 2. OCR has few cases 
involving single-sex schools in elementary and secondary 
education. 

58 See Yellow Springs Exempted Village Sch. Dist. v. Ohio 
High Sch. Athletic Ass’n, 647 F.2d 651 (6th Cir. 1981); 
O’Connor v. Bhd. of Educ., 645 F.2d 578 (7th Cir. 1981), on 
remand, 545 F. Supp. 376 (N.D. 111. 1982); Ridgeway v. Mon- 
tana High Sch. Ass’n, 633 F. Supp. 1564 (D. Mont. 1986), 
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merit, and the legality of single-sex educational 
institutions.®® However, the statute's protections 
extend to sex discrimination in all areas of edu- 
cational programs, both academic and noncur- 
ricular. 

Title IX Regulations 

DOEd's Title IX regulations, published in 
1975, implement the statute and provide guid- 
ance on the rights and responsibilities under the 
act.®^ The Title IX regulations were reviewed by 
Congress and approved by the President, and 
are much more specific than Title VI regulations 
in regard to what actions and practices are pro- 
hibited. They require that each recipient desig- 
nate a person or persons to coordinate the re- 
cipient's Title IX compliance efforts and estab- 
hsh complaint procedures. ®2 Furthermore, the 
regulations contain detailed notification re- 
quirements for recipients.®® The Title IX regula- 
tions attempt to ensure nondiscrimination on the 
basis of sex in educational programs through 
provisions that require educational agencies and 
institutions to take proactive measures in keep- 
ing with the statute's prohibition against dis- 
crimination on the basis of sex. However, be- 
cause the statute does not apply uniformly to all 
recipients of federal financial assistance, the 
regulations do not contain the specific procedural 
and due process requirements included in other 
regulations such as the Section 504 regulations. 

The Title IX regulations contain a specific 
self-evaluation requirement of recipients that 
has no counterpart in the Title VI regulations. 
The regulations require all recipients to conduct 
a self-evaluation to determine their compliance 



afrdy 858 F.2d 579 (9th Cir. 1988), modifiedy 749 F. Supp. 
1544 (D. Mont. 1990). 

59 See Franklin v. Gwinnett County Pub. Sch., 503 U.S. 60 
(1992); Rowinsky v. Bryan Indep. Sch. Dist., 80 F.3d 1006 
(5th Cir. 1996); Lillard v. Shelby County Bd. of Educ., 76 
F.3d 716 (6th Cir. 1996); Patricia H. v. Berkeley Unified 
Sch. Dist., 830 F. Supp. 1288 (N.D. Ca. 1993). 

99 See Vorchheimer v. School Dist., 532 F.2d 880 (3d Cir. 
1976), affd by an equally divided Courty 430 U.S. 703 (1977); 
Garrett v. Bhd. of Educ., 775 F. Supp. 1004 (E.D. Mich. 
1991). 

9* 40 Fed. Reg. 24128 (1975); 34 C.F.R. pt. 106 (1998). 

92 34 C.F.R. § 106.8 (1998). See also Susan S. Klein, ed.. 
Handbook for Achieving Sex Equity Through Education 
(Baltimore: The Johns Hopkins University Press, 1985), p. 
97. 

93 Id. § 106.9. 



status and, upon consultation with persons with 
disabilities and other individuals, modify their 
practices and take such remedial actions as nec- 
essary.®^ The regulations, however, require only 
an initial self-evaluation to be conducted within 
1 year of the effective date of the regulations. 
They do not require recipients to conduct con- 
tinual, periodic self-assessments. 

The Title IX regulations are subdivided into 
sections addressing discrimination in admission 
and recruitment, discrimination in educational 
programs and activities, and employment dis- 
crimination in educational programs and activi- 
ties.®® Within these sections there are provisions 
clarifying Title IX's prohibition of discrimination 
as it applies to elementary and secondary educa- 
tion, higher education, and employment. For ex- 
ample, the regulations address specific topics, 
such as housing at educational institutions, ac- 
cess to public elementary and secondary schools, 
counseling, financial aid, marital or parental 
status, athletics, employment criteria, and job 
classification and structure. For recipients, bene- 
ficiaries, employees, and other individuals af- 
fected by federally assisted programs, this speci- 
ficity assists them in understanding their rights 
and responsibilitiesunder the federal regulations. 

Admissions and Recruitment 

The Title IX regulations give several exam- 
ples as to what constitutes prohibited discrimi- 
nation in admissions.®® These include: 

• Giving preference to one student over an- 
other on the basis of sex (including admit- 
ting students based on separate ranked lists 
by sex). 

• Placing numerical restrictions on the num- 
ber of students of either sex who can be ad- 
mitted. 

• Using tests or other criteria for admission 
that have an “adverse effect" on the basis of 
sex, unless such criteria are shown to be 
educationally valid and other criteria are not 
available.®'^ 



94 34 C.F.R. § 106.3(c)-(d) (1998). 

95 See 34 C.F.R. pt. 106 (1998). 

99 Recall that the admissions provisions apply only to voca> 
tional, professional, graduate, and public undergraduate 
institutions that have not been traditionally single sex. Id. § 
106.15(c)-(e). 

97 M § 106.21(b). 
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The Title IX regulations proscribe recipients 
from having admissions pohcies relating to mari- 
tal or parental status that differ by sex; from 
discriminating in admissions based on preg- 
nancy; from treating pregnancy-related disabili- 
ties differently from other temporary disabilities; 
and from making preadmission inquiries about 
apphcants' marital status.®® Finally, the regula- 
tions prohibit recipients from giving admissions 
preferences to applicants who have attended in- 
stitutions that are predominantly of one sex, 
from discriminating on the basis of sex in the 
recruitment of students, and from recruiting 
primarily at single-sex institutions.®® 

Educational Programs 

The Title IX regulations also prohibit dis- 
crimination on the basis of sex within educa- 
tional programs and related activities. This pro- 
hibition applies to “any academic, extracurricu- 
lar, research, occupational training, or other 
educational program or activity” operated by a 
recipient. The regulations provide several exam- 
ples of prohibited actions, and require recipients 
to ensure discrimination does not occur in their 
programs. For example, they allow separate 
housing and physical education facilities, but 
require that housing for both sexes be compara- 
ble.'^® The Title IX regulations also address par- 
ticular topics, such as testing,'^^ counseling, '^2 
access to course offerings,'^® and access to schools 
operated by local educational agencies (public 

school systems).'^'* 

For example, the Title IX provisions promote 
equal access to all course offerings regardless of 
sex, and they provide as examples course offer- 
ings traditionally subject to gender stereot}q)es, 
such as health, physical education, industrial, 
business, vocational, technical, home economics, 
and music classes.'^® With a few exceptions, the 
regulations prohibit single-sex classes at all lev- 
els of education. They require that a recipient 
“not provide any covirse or otherwise carry out 



68 /d. § 106.21(c). 

69 Id. §§ 106.22, 106.23. 
70 /d. §§ 106.32, 106.33. 

71 Id. § 106.36(b). 

72 Id. § 106.36. 

73 Id. § 106.34. 

74 Id. § 106.35. 

75 Id. § 106.34. 



any of its educational program or activity sepa- 
rately on the basis of sex, or require or refuse 
participation therein by any of its students on 
such a basis.”'^® Limited exceptions to this provi- 
sion allow ability grouping in physical education 
courses if based on factors other than sex, and 
permit sex segregation for contact sports, sex 
education classes, and choruses based on vocal 
range or quality.77 

Single-sex elementary and secondary schools 
generally are permitted by the regulations, but 
where a local educational agency operates a 
school for members of one sex only, it must make 
available to members of the opposite sex, pursu- 
ant to the same admissions criteria, comparable 
courses, services, and facilities.'^® In addition, the 
regulations proscribe local educational agencies 
from, excluding persons from admission to voca- 
tional education institutions on the basis of 
sex.'^® 

Employment Discrimination 

Based on the language of the statute, the Ti- 
tle IX regulations contain a blanket prohibition 
against employment discrimination based on sex 
by recipients of federal financial assistance.®® 
The regulations contain provisions clarifying the 
prohibition as it applies to employment criteria, 
recruitment, compensation, job classification and 
structure, fringe benefits, marital and parental 
status, advertising, pre-employment inquiries, 
and sex as a bona fide occupational qualification.®^ 

Proving Discrimination under Titie iX 

A key to ensuring compliance with civil rights 
laws is understanding what constitutes dis- 
crimination. If state educational agencies and 
school systems understand the elements OCR 
considers in its complaint investigations and 
compliance reviews, they can proactively moni- 
tor the policies, procedures, and services pro- 
vided to students to ensure that educational 
practices are nondiscriminatory. OCR has recog- 
nized the importance of educating DOEd recipi- 



76 Id. § 106.34. 

77 Id. § 106.34(b), (c), (e), (f). 

78/d. §§ 106.33, 106.35(b) (1998). See chap. 6 for a discussion 
on single-sex schools. 

79, 7d. § 106.35. 

80 7d. § 106.51. 

81 7d. §§106.52-106.61. 
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ents and beneficiaries on its approaches to 
proving discrimination. According to Assistant 
Secretary Norma Cantu, OCR “ha[s] begun to 
share [its] investigative guidance with the public 
so that they know what our rules are.”®^ OCR 
has several different approaches to proving dis- 
crimination depending on the type of case and 
issues involved. 

In conducting Title IX complaint investiga- 
tions and comphance reviews, OCR may base a 
finding of discrimination on a disparate treat- 
ment analysis or a disparate impact analysis.®® 
These analyses, as apphed to Title IX cases, have 
evolved from the law developed under Title VI 
and Title VII of the Civil Rights Act of 1964. 
Disparate treatment under Title IX occurs when 
the recipient®'* of federal funds takes an adverse 
action against the complainant because of the 
complainant’s sex.®® Disparate impact under Ti- 
tle IX occurs when a recipient’s facially neutral 
pohcy adversely affects one group of a particular 
sex more than another without an educational 
justification.®® 

Disparate Treatment 

OCR’s Title IX regulations prohibit disparate 
treatment in a variety of activities related to 
federally assisted educational programs.®'^ OCR’s 



®2 Norma V. Cantu, Assistant Secretary for Civil Rights, 
U.S. Department of Education, interview in Washington, 
DC, July 30, 1996, p. 4 (hereafter cited as Cantu interview). 

See 42 U.S.C. § 2000e-17 (1994). See also Norma V. Cantu, 
Assistant Secretary for Civil Rights, Office for Civil Rights, 
U.S. Department of Education, memorandum to All Staff, 
‘"Minority Students and Special Education,” policy codifica- 
tion document no. 00291 (July 6, 1995) (citing Guardians 
Ass’n V. Civil Service Comm’n, 463 U.S. 582 (1983); Cas- 
taneda V. Pickard, 781 F.2d 456 (5th Cir. 1986); Georgia 
State Conferences of Branches of NAACP v. Georgia, 775 
F.2d 1403, 1417 (11th Cir. 1985); and Dillon County Dist. 
No. 1 and South Carolina State Dep’t of Educ., No. 84-VI-16 
(Civil Rights Reviewing Authority 1987) (policy codification 
system document no. 180)). 

For purposes of this discussion, “recipient” represents any 
and all possible respondents to a Title IX complaint, such as 
subrecipients. 

International Bhd. of Teamsters v. United States, 431 
U.S. 324, 335 n. 15 (1977). 

®® Bhd. of Educ. v. Harris, 444 U.S. 130, 151 (1979) (in dis- 
parate impact cases in the education context, defendants are 
required to show an educational necessity instead of a busi- 
ness necessity). See International Bhd. of Teamsters v. 
United States, 431 U.S. at 360-62 and n.46 (establishing 
Title VII business necessity analysis). See also OCR, 
“Minority Students and Special Education.” 

®7 34 C.F.R. § 100.3(b)(l)(i)-(vi) (1998). 



Title IX regulations state that in providing any 
aid, benefit, or service to a student, a recipient 
under any federally funded program may not, on 
the basis of sex: 

1. Treat one person differently from another in 
determining whether such person satisfies 
any requirement or condition for the provi- 
sion of such aid, benefit, or service. 

2. Provide different aid, benefits, or services or 
provide aid, benefits, or services in a differ- 
ent manner. 

3. Deny any person any such aid, benefit, or 
service. 

4. Subject any person to separate or different 
rules of behavior, sanctions, or other treat- 
ment. 

5. Apply any rule concerning the domicile or 
residence of a student or apphcant, including 
ehgibility for instate fees and tuition. . . . 

6. Otherwise Limit any person in the enjoyment 
of any right, privilege, advantage, or oppor- 
tunity.®® 

Under a disparate treatment analysis, the 
complainant must prove that the recipient inten- 
tionally discriminated. However, a complainant 
need not provide direct proof of intentional dis- 
crimination and may rely on circumstantial evi- 
dence to estabhsh discriminatory intent by in- 
ference.®® Under Title IX, a complainant who 
alleges intentional discrimination may initially 
estabhsh a prim a facie case of discrimination by 
demonstrating each of four key elements. First, 
the complainant must demonstrate that he or 
she is of a particular sex. Second, the complain- 
ant must show that he or she was qualified to 



®® 34 C.F.R. § 106.31(b) (1998). 

®® For disparate treatment cases relying on indirect and 
circumstantial evidence, see McDonnell Douglas Corp. v. 
Green, 411 U.S. 792 (1973); Texas Dept, of Community Af- 
fairs V. Burdine, 450 U.S. 248 (1981); and St. Mary’s Honor 
Center v. Hicks, 509 U.S. 502 (1993). For disparate treat- 
ment cases relying on direct evidence, see Dothard v. Rawl- 
inson, 433 U.S. 321 (1977); and International Union, UAW 
V. Johnson Controls, Inc., 499 U.S. 187 (1991). The Civil 
Rights Act of 1991 does not address the burden of proof in 
disparate treatment cases. The act does, however, address 
damages in cases of intentional discrimination. Pub. L. No. 
102-166, 105 Stat. 1071, 1072 (codified at 42 U.S.C. § 1981a 
(1994)). In the educational context, see Dayton v. Brinkman, 
443 U.S. 526, 536 n.9 (1979); Columbus v. Penick, 443 U.S. 
449, 464-65 (1979); Milliken v. Bradley, 418 U.S. 717, 725, 
745 (1974). 
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receive the benefits, aid, or services of the feder- 
ally assisted program. This element can be satis- 
fied by a variety of activities that demonstrate 
opportunity, such as meeting ehgibihty require- 
ments or completing appropriate apphcations. 
Third, the complainant must demonstrate that 
he or she was: 

1. Denied an opportunity to participate in a 
federally assisted program because of his or 
her sex. 

2. Limited in his or her abihty to participate in 
a federally assisted program because of his 
or her sex. 

3. Denied access to the benefits or services of a 
federally assisted program because of his or 
her sex, and/or 

4. Rejected fi:om participating in a federally 
assisted program because of his or her sex. 

Fourth, the complainant must show that the 
benefits, aid, or services of the federally assisted 
program remained available or accessible to oth- 
ers of a different sex.®® 



^ See McDonnell Douglas Corp. v. Green, 411 U.S. 792 
(1973). Once the complainant’s initial burden has been met, 
the respondent can provide evidence refuting the complain- 
ant’s case. While the complainant’s initial burden in dispa- 
rate treatment cases under both Title VII and Title VI has 
remained consistent, the courts have continued to debate 
what role the initial burden has in ultimately proving inten- 
tional discrimination. In a 1993 Title VII case, the Supreme 
Court clarified the respective burdens of complainants and 
respondents once the prima facie case is established. In St. 
Mary’s Honor Center v. Hicks, 509 U.S. 502 (1993), the Su- 
preme Court revisited the precedents established in McDon- 
nell Douglas Corp. v. Green and Texas Dept, of Community 
Affairs v. Burdine. 

Justice Scalia, writing for the five-justice majority in Hicks, 
held that if the complainant successfully demonstrates a 
prima facie case of intentional discrimination by direct or 
circumstantial evidence, a rebuttable presumption of inten- 
tional discrimination is created. 509 U.S. at 506-07. Ac- 
cording to the Court, the presumption is merely a 
court-created procedural device that allows a conclusion to 
be drawn firom the asserted facts and shifts the burden of 
producing evidence to the respondent. However, the com- 
plainant always maintains the ultimate burden of persuad- 
ing the trier of fact that the respondent intentionally dis- 
criminated. 509 U.S. at 508. 

Once the presumption of intentional discrimination is es- 
tablished, the respondent must' produce evidence of a legiti- 
mate, nondiscriminatory explanation for the adverse action, 
and that evidence must rebut the presumption. 509 U.S. at 
506-07. The respondent need only present evidence of a 
legitimate reason, and need not demonstrate that he or she 
was actually motivated by the nondiscriminatory reasons 
offered. 509 U.S. at 510-11. If the respondent produces such 



Disparate Impact 

OCR can also use the disparate impact theory 
of discrimination to estabhsh noncompliance 
with Title IX in cases related to access of girls to 
advanced mathematics and science classes. Dis- 
parate impact cases do not require proof of the 
recipient's discriminatory motive.®^ 

A federal court has held that the disparate 
impact theory can be used under Title IX.®2 In 
Sharif v. New York State Education Department, 
the court found that the State Education De- 
partment had discriminated against female stu- 
dents in violation of Title IX and the Equal Pro- 
tection Clause of the 14th Amendment.®® This 
case represents the only instance of a court con- 
ducting and applying a disparate impact analy- 
sis in a ruling addressing civil rights issues un- 
der Title IX and the Equal Protection Clause. 
According to the court: 

[T]his is the first case where female students are 
seeking to use the federal civil rights statute prohib- 
iting sex discrimination in federally-funded educa- 
tional programs [Title IX] to challenge a state’s reh- 
ance on standardized tests. This case also presents a 
legal issue of first impression: whether discrimination 
under Title IX can be estabhshed by proof of dispa- 
rate impact without proof of intent to discriminate.®^ 

The Sharif plaintiffs claimed the State Edu- 
cation Department's sole reliance on the use of 
the SAT scores for 1989 graduates denied them 
equal protection of the laws under the 14th 
Amendment and violated Title IX. The plaintiffs 
argued, in their Title IX claim, that the practice 
had a disparate impact on female students,®® and 



evidence, then the complainant must be able to show that 
the nondiscriminatory reasons offered by the respondent 
were merely a pretext for intentional discrimination. 509 
U.S. at 508. According to a majority of the Supreme Court, a 
complainant cannot demonstrate that the nondiscriminatory 
reasons were mere pretext unless he or she proves "both 
that the reason was false, and that discrimination was the 
real reason” for the adverse action. 509 U.S. at 515 
(emphasis deleted). To date, the federal courts have not 
cited Hicks in a Title VI or an education case. However, 
because the earlier disparate treatment cases have been 
applied consistently to Title VI, it appears that the federal 
courts will likely follow the recent clarifications. 

91 431 U.S. at 335-36, n.l5. 

92 709 F.Supp. 345 (S.D.N.Y. 1989). 

93 Id. at 348. 

*94 Id. 

^^Id. at 360. 
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